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INTRODUCTION 
When Clarence Birds~e realized the potentialities of quick 
freezing back in 1920 and then set about to prove the princi ~le of speed 
in freezing by artificial means, he started a revolution in the food 
field that is still gaining momentum. The im~act of frozen foods upon 
the food industry has been enormous. It has also given im9etus and 
strength to many allied industries. As a consequence, 1-Te have today not 
only new processes in new plants but also entirely new products requiring 
new techniques of handling, transportation and marketing. In ever in-
creasing amounts, consumers are given wider selections of better quality 
foods in more sanitary, more attractive, more appetizing and more con-
venient form. 
B,y a peculiar quirk of circumstance, the very industry to which 
the application of the principle of speed in freezing was made is almost 
the last to take full advantage of the research that has been done in the 
last two decades. The fish industry was the first to use his principles 
of freezing, yet almost the last to realize the principles of marketing 
its products in convenient consumer packages at competitive prices. The 
frozen fish industry is a sick one. 
It is the purpose of this paper to consider some of the factors 
which contribute to its unhealthy condition, determine their origins and 
suggest possible remedies so that the industry may be restored in some 
measure to economic health. In doing this, no attempt will be made to 
review the history of the fishing industry in chronological order. This 
v. 
has been done elsewhere and in ample fashion. Only those circumstances 
pecuJ.iar to the indust~ which are relevant to its position today will 
be critically reviewed. 
Chapters One and Two will show how the major changes in demand 
for consumer packaging in contrast to bulk sales have caught the industry 
unprepared not only from the rising tide of imports but also from com-
petition of related food industries. Those sales and production factors 
which cause this unfavorable condition will be sketched with brief his-
torical backgrounds so that the reader 1nay readily appreciate the rise 
of the barriers bet¥een industry and consumers. In this fashion, a clear 
understanding of the conditions prevailing in the industry today will be 
afforded and the necessi~ for presenting a product plan rdll be apparent. 
Chapter Three will introduce the plan and deal with the problem 
of plant location. Questions will be raised and answered on those points 
which make for an nideal" site for a frozen fish processing plant. 
T,ypical areas will be examined and one which most closely approximates 
the ideal will be selected. Comparisons will be made with the present 
center-of-gravi~ of the industry to show the advantages to be gained by 
moving. Parts of this chapter will also deal with the selection of a 
plent site within this area and the factors influencing same, with empha-
sis on those points more associated with fish plant layout, such as har-
bor facilities ~d wharfage rights. Finally, this chapter will include 
a discussion of the ~pes of building design most suitable for the 
recommended process layouts and the facilities required for same. 
vi. 
Succeeding chapters will describe in detail all those opera-
tions which make for a modern frozen fillet plant. They will be broken 
down into flow patterns, 1:wrk stations and process charts which will be 
analyzed and evaluated so that the most suitable equipment can be 
selected to perform specific jobs with the highest degree of efficien~. 
Proper emphasis will be placed on studies of the differing raw materials 
to be used, their quantities and their transformation into finished 
products. Finally, a layout will be offered of an "ideal" plant with 
a description of its salient features. 
The author wishes to extend his sincere thanks to his associ-
ates in the Birds Eye Division of General Foods Corporation for their 
interest, advice and cheerful contribution of helpful suggestions and 
invaluable data. In particular, he wishes to thank Mr. John D. Kaylor 
for his critical review and technical and scientific data. Information 
was also received from the operators of local rendering plants and from 
abroad, particularly through the offices of General Seafoods Limited, 
Canada. 
Vincent J. Stumpp 
Boston, Mass. 
F~bruary 1953 
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I. General Background 
John C. Wheeler cut the first fillet from a fish for commercial 
sale at the Boston Fish Pier in the year 1922, and in doing so he anti-
cipated the demands of the consumer twenty years in advance. The 
Fisheries, however, at that time were not ready to pay much attention to 
this flagpost for two reasons; one, additional l abor and facilities would 
be necessary to provide this service, and two, the local market was con-
tent with buying their fish whole. Unfortunately, Clarence Birdseye had 
not ·yet begun his experiments in freezing boneless fillets cut from fish. 
Otherwise, some alert dealer might have early envisioned the vast poten-
t ialities of the markets in the middle and far west, and changed the 
thinking at that time in the Industry to include a degree of flexibility 
in management goals. As it was, however, the Industry was too engrossed 
in its barreled product and horse-and-wagon deliveries to reflect long 
on the future. It was on the basis of supplying this market that what-
ever planning or designing which was done was predicated. Consequently; 
the Industry built itself around buildings and facilities much like the 
Boston Fish Pier as it stands today. This marketplace was built by the 
Commonwealth of Massachusetts and is run today by the Fish Market Corpo-
ration. Except for some major changes by the larger corporations leasing 
these buildings (i.e. General Foods Corporation's Birds ~e Division, the 
First National Stores and Booth Fisheries) these buildings remain essen-
tially the same as erected in the year 1914. In succeeding paragraphs 
these buildings will be described, but for now the questions to be ex-
plored briefly, in turn, are: What factors caused the Industrf to locate 
where it did, and what type of markets were the fisheries supplying until 
recently? This l atter question could probably be paraphrased to read: 
n'Why wasn 1 t the industry ready for the Consumer demand for the unit ov~r­
l-.Tap package?" 
Boston has historically been one of the seaports of the United 
States. Seafaring (and perhaps, ~onymously, fish eating) people have 
tended to cling t o the coast. For instance, even today the predominant 
part of fishing fleets are manned by the Portugese, Italian and Canadian 
Maritime people. Naturally, the customs of these races persisted after 
they migrated to America. This fact, plus the abundance of fish found 
on the Fishing Banks adjacent to New England, the early lack of plentiful 
meat supplies, and the natural harbors gave impetus to the great Boston 
fishing fleets. Gradually, fishing became an important and vi tal part of 
the economy of Boston and its adjacent areas, particularly its neighbor-
ing port of Gloucester. As late, in fact, as the year 1922, eigh~ per-
cent of the fish landed in Boston (106,ooo,ooo pounds) were consumed in 
Massachusetts and its adjacent areas.* The State, reco~~izing these 
factors, encouraged legislation to favor the fishing fleets and provided 
other incenti ves such as the erecting of the Boston Fish Pier to aid the 
fishermen. The fishermen and merchants in Boston who couldn't locate on 
the Fish Pier set up similar facilities on nearby wharves. Obviously, 
at this period (which for the purpose of this paper can be said to extend 
into the 1930's) competition for other areas (i.e. Canada, Iceland, J apan, 
etc.) couldn't compete in this market for a number of reasons. First and 
* 6, p. 14 
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foremost, the cost of doing so was prohibitive. Secondly, the quality 
of fish was poor and it often had to be salted if the shipping distances 
were great since commercial refrigerated trucking and shipping were in 
their infancy.. Thirdly, distances to the fishing grounds and the cost 
of maintaining a fleet were favorable to Boston. This last point, since 
it is significant to this paper, includes the abundance of cheap labor 
(fishermen) to be found in this area. Until recently (and this fact is 
generally realized by all in the industry) the fishermen were ruthlessly 
exploited.* Sailings took place the same day as arrivals, i.e., a traw-
ler arrived in the morning and sailed the same night, and it was not 
unusual for the ship to land as much as 300,000 pounds of fish during 
this time and for each fisherman to receive but $5.00 for his efforts. 
(During the year 1935, in fact, many fishermen were at sea for 245 days 
and earned a yearly salary of $500.). It can safely be said that fisher-
men's salaries at this time had little influence on the price of fish. 
From these principal factors, as outlined above, the favorable 
position enjqyed qy Boston as a fishing center until recent years can 
readily be appreciated. Now what are some of the sales factors that have 
entered into the picture to disturb this situation? To answer this, we 
must go back to the year 1927 when Clarence Birdseye put into practical 
production his method of freezing fish.# Up to this time, as has been 
* 22, p. 2 
#The word npracticaln, as used here, is important because the records 
mention several patents which were granted at this time to accomplish 
the same results. Among them were the Cooke Method (Cold Plate), the 
Volk Method (Heating Pans), the Paterson Method ' (Can Immersion), and 
the Ottensen Method (Direct Brine Contact). None of these were suc-
cessful and the Cooke Method, the only one seriously production-tested, 
was discarded in 1931. 
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mentioned, the greater tonnage of fish sales were confined to the fresh 
fish or uwhole fish" trade. Some sales, it is true, were made of smoked 
and salted fish (particularly Cod), but were inconsequential when com-
pared to the total landings {i.e. approximately 2 - 3% of sales in the 
period 1920-192'7). Now, with the advent of the Birdseye multiplate 
froster (a term now commonly used to describe the Birdseye machine) it 
was possible to atquick-freeze" fish and other products wrapped in parch-
ment, cellophane, or in conta~s, and ship them to distant points for 
sale.# This factor was a real advancement because up to this time ex-
periments indicated that to successfully freeze foods, contact times up 
to 72 hours were necessary, and to "quick- freeze11 them, direct exposure 
to the refrigerant was necessary, with disastrous results to quality. 
Also, very few, if any, anticipated packaging before freezing. Birdseye 
accomplished this goal by freezing between plates that not only contained 
a refrigerant but which weremovable, so that when hydraulic pressure was 
applied on them they contacted the article to be frozen top and bottom, 
thus greatly reducL~g the freezing time required. 
The gateway to larger markets was now opened and indeed the 
sales of fish in frozen fillet form came to 26% of the total fish sales 
in the year 1930 - three years after the inception of freezing.* The 
beginning of this new process, however, was beset with distribution 
# "Quick-Freezing11 as distinguished from mslow-Freezing11 requires from 
one to three hours. uslow-Freezing11 - commonly used before the origin 
of the quick-freezing machines - consisted of placing the product to 
be frozen in a room of low temperature and allowing the heat units to 
be slowly withdrawn, sometimes a matter of 36 to 72 hours, depending 
on the thickness of the product to be frozen. 
* 15, p. 1 
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difficulties, some of which plague the industry today, and most of which 
stemmed from the same root-education.* Even before the discovery of 
Birds~e, the fisheries were confronted with this problem in a limited 
fashion. Their failure to recognize it in no small measure retarded the 
growth of the frozen part of the industry. In 1925 and 1926, some firms, 
~bitman, Moore and Hodges for one, attempted to expand their market b~ond 
the boundaries of Massachusetts and actually shipped freshly cut fillet 
steaks packed in ice to points as distant as Cleveland and Chicago. This 
business gradually merged into the frozen fillet business and carried with 
it some of the ill-feeling that it had caused toward the fish industry. 
Some of the smaller marginal firms in attempting to duplicate the agres-
siveness of "Whitman, Moore and Hodges got overly ambitious and shipped 
fresh fish b~ond the limits of perishableness, and also did not follow 
the rigid system of the larger firms of packing the best quality fish in 
strong metal containers. Naturally, quite a bit of inedible (by Boston 
standards) fish reached new, virgin consumers in the Mid-West, and the 
reaction toward the fish business was not that to be desired by a growth-
seeking industry. In addition, these firms did not cooperate with the 
efforts (however small they may have been) of the larger firms in educa-
ting the populace in the proper manner of preparing fillet fish. It is 
difficult at this late date to fully appreciate this problem but this 
fact was a serious handicap to the industry and, in retrospect, a badly 
under-emphasized selling topic. A great many inlanders just did not know 
how to properly prepare fish for eating and it doesn't take much visuali-
* 7, p. 2 
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zation to realize that one or two failures on the part of a housewife in 
preparing a food would make her sour on it for a long time. Even today, 
as per the Fish and Wildlife Service report, 50% of the women that pur-
chase fish do not know how to properly cook and prepare it. Other educa-
tional factors neglected by the Industry were as follows: improper train-
ing and cooperation of shippers, wholesalers, and retailers, la.ck of ad-
vertising, and little or no other promotional activi~. All the above 
had an impact on the sales of the frozen product. In the first place, it 
was new and new things usually meet opposition. Secondly, few others, save 
the manufacturer, knew how to treat it. The transportation companies, 
obviously, had little background or experience since -they hardly knew the 
proper way to transport the iced product and were not ready with properly 
refrigerated, insulated shipping means. This factor alone was a definite 
hindrance to sales because fish, more than any other product, after re-
petitive thawing and freezing will very quickly become rancid and putrid. 
Also, storage plants at the distri bution points were inadequately equipped 
for cold storage holdings, especially for the low temperature req~ired for 
fish (0° to -15° F) in most cases.# 
Retailing was another large sales problem neglected by the indus-
try. Commercial and household refrigeration were in their infancy at this 
time and it took aggressive merchandising to distribute a frozen product. 
Frozen fruit and vegetable dealers met this challenge by seeing that most 
grocery outlets and food dealers had one or more of their products stored 
# Although there are many fine articles in the literature on this topic, 
we would especially refer the reader to that fine work by J. M. Lemon, 
Chief of the Technology Division, Bureau of Fisheries, entitled "Steps 
in the Handling of Frozen Fish in the Freezer Warehouse·", 16, pp. 1 - 7 
in the Bibliography. 
away in the ice cream chest. Gradually, of course, they were able to 
convince the grocer of his need for a separate, more attractive storage 
place for their product. The few fish product distributors who t~ied 
tl1is approach met with poor success and where they succeeded, it would 
have been best for the industry if they had not, for it only took one 
case of fish spoiling the entire expensive contents of those early cold 
boxes to sour the grocers against the sales efforts of "The Fish Mongers" 
(A term ~ which the present Sales Managers like to refer to their con-
temporaries of this period). 
Who were the distributors of sea products at this time? By and 
l arge, they were former fishermen or fish dealers, or others, whose back-
ground was steeped in the tradition and ways of the industry. It is im-
portant to note this because eve~here one investigates this business, 
in the literature, among the present members of the industry, or else-
where, one cannot help but feel an exceptional resistance to change. The 
sentence: 111'-zy" father did it this way and what was good enough for him is 
good enough for men, seems to be the motto of the majority of the consti-
tuents of this industry. It was so with the early wholesalers. No matter 
what sales effort was expended on them, they insisted on handling fish in 
bulk. Before th.e success of Birdseye, they received steak fish fillets in 
iced boxes and shipped them in a similar manner to their retailers. After 
the discovery of Quick-Freezing, they absolutely refused, except in a few 
cases as mentioned above, to handle the frozen product in any containers 
less than the institutional size (ten and fifteen pound tins). This 
change they agreed was a large enough concession on their part and to go 
-7-
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any further would virtually ruin their business. They were not set up, 
nor would they risk the capital to promote, advertise and distribute a 
consumer package. Their business through the decade, they pointed out, 
was a one-dsy-a-week business, one in which their retailers received a 
bulk shipment for display and sale on Friday and took the loss on any 
product left over at the end of the day. To ask their outlets to he~dle 
individual packages which would tie up premium cold storage space for a 
one-day-a-week display of a fish product which the buyer could not see 
and examine was sheer nonsense.# Furthermore, they would conclude, the 
housewife preferred to buy her . fish in weighed-out amounts at the count-
er, and would not accept her fish in multiples of any fixed weight. 
This attitude was the stand taken against all ar~uments brought to 
them by their suppliers and whether or not it represented their true 
feelings in the matter, it is the one recorded. Other motives, undoubt-
edly, however, influenced their stand on the consumer weight package and 
brief mention will be made of it here. Historically, the fish industry 
has been one with more than its normal share of gamblers, market specula-
tors, etc. This fact is a matter of r ecord and one need not look back 
farther in the history than the recent congressional hearings to obtain 
proof of this point. All brs.nches of the industry, as will be brought out 
through this paper, have been exposed to this element. We have, for instance, 
# "While this attitude may seem far-fetched in the light of present day 
marketing, it is interesting to note that some important segments of 
this industry at the last N.F.I. convention still doubted whether the 
consumer would take to the consumer package (Pn opinion since proved 
one~hundred per cent wrong.) 
the government's indictment in 1919 of the dealers, for conspiracy to 
restrain trade in violation of the Sherman .Anti-Trust Act and the 
congressional inqui ry of the Atlantic Fisherman's Union in 1944.* 
Naturally, in the face of such evidence, it does not take much imagi-
nation to realize that other undetected acts have been committed, some 
in violation of the law and others while just short of outright violation, 
shaqy enough to be outside of good business ethics. The most prevalent 
practice, historically, in the industry has been the holding back of 
inventories from the market to force a price rise. Undoubtedly, this 
was one of the motives for the singular attitude of the early fishery 
wholesalers. It was their realization that this lucrative practice 
would have been difficult for them to indulge in if they were handling 
a branded trade name, with its resultant manufacturer's control, that 
caused, in part, their violent oppositi on to the unit package. Actually, 
the fish business to them, and unfortunately to many today, was not a 
day- in-day-out business, but one in which rtkillings" were to be made by 
the a.droi t manipulator. Obviously, the individual retail dealers, the 
growing chains and supermarkets became rapidly aware of this situation 
and their consequential distrust of the industry is still having effects 
on sales. Other malpractices prevalent at this period were private price 
dealings with fishermen - vessel owners , restrictions as to the amount of 
catch, excessive rebates on fish offal, etc. 
In spite of all this, one wonders w~ the industry itself didn't 
seek to promote a one-pound consumer package. The answer simply was l ack 
* 7, p. 2; 8, Appendix 
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of finances, coupled with the unwillingness of the fisheries to group in 
a common effort. It isn't much of a secret that the funds emplqyed in 
the average fish plant (especially at these early tDnes) were compara-
tively low. A fast return on investment was expected and usually ob-
ta.ined, and when one consid¢rs as opposed to this attitude the long-term 
program needed to promote new products before a return on them is real-
ized, one can appreciate the inertia of the industry toward consumer 
education. Mon~ simply was not forthcoming from management to adver-
tise, conduct research, educate or join in cooperative associations to 
promote sea products. Furthermore, packaging technology was at its 
beginning and the costs of wrapping unit weight packages were huge. 
After management had added these costs plus the estimated additional 
labor costs to package the product, their sales departments were unable 
to interest any possible b~ers in the product. Management let the mat-
ter drop. That this action was a mistake and still is can be exemplified 
from such diverse groups as The Federal Reserve Bank of Boston, The Cali-
fornia C.I.O. Council, and The Advisory Council on The Virginia Economy.-:t-
All, in effect, report that the one large mistake of the industry in the 
past was the lack of joint promotion by the diversified groups within the 
industry, and that still at this date intensified programs to educate the 
American housewife in the use of fishing products are badly needed.# 
* 8, Appendix; 7, p. 10; 9, p. 4 
# Particularly worth mentioning here is the following statement taken 
from The California Council of the C.I.O. (8, p. 2 Appendix): "The 
Commercial Fisheries, taken as a whole, are among the least progres-
sive industries in the United States. They are generally slow to 
improve their products, to develop new ones, and to exploit virgin 
markets. u 
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We have seen above some of tl1e principal factors which caused 
the fisheries to concentrate their efforts on the Institutional-size 
package, but where is the emphasis today? Has the trend changed and if 
so, by how much? This question can perhaps be answered by the table 
reprinted below by permission of General Foods Corporation. 
Year 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
TABLE I 
INSTITUTIONAL VERSUS CONSUMER SALES 1246-1252 
Sales in millions 
Institutional 
29,800,000 
30,000,000 
32,750,000 
30,750,000 
27,966,000 
22,309,000 
16,259,000* 
Consumer 
0 
68,000 
2,250,000 
10,250,000 
17,034,000 
18, 691,000 
18,841,000* 
% Consumer 
0 
.23 
6.5 
25.0 
38.0 
46.0 
53.8 
*Year to date - Nov. 1952 Source:- General Foods Corporation 
Whi le these figures are representative of one company, sales 
for the entire industry follow~d the same pattern. Obviously, the change-
over has been rapid and significant, consumer sales going from zero in 
1946 to 18,841,000 pounds in 1952; and total sales going from 29,800,000 
pounds to 41,000,000 pounds in 1951.# In percent, these figures show 
that in seven years the consumer package has captured fifty- four percent 
of the total market for fish. A spectacular rise! 
Undoubtedly, the war held down the total sales somewhat in the 
earlier forties, as well as delaying the entry into the packaged field, 
# Total sales would have been considerably higher in 1951 but for the 
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lack of raw material and the impact of imports. Note:- Future budgeted 
amounts call for increasingly larger percentages of the unit weight pack. 
because of the lack of automatic wrapping machinery, etc. It is hard to 
speculate what the picture would have been like if facilities had been 
available to turn out the consumer package before the war. Certainly, 
the rapid rise of the supermarkets, coupled with the increase in home 
freezer sales, has accounted for a large proportion of this increase, but 
can it be said that a certain portion represents pent-up demand? 
Is this a healthy condition now for the industry? The answer 
is - No. In spite of the rapid change to the one-pound package, all of 
the old 11bug-a-boos? have not vanished and, in fact, some of a more por-
tentous magni tude are banging at the door. Consumer education is still 
lacking but with the increase in advertising and the forming of associa-
tions to tell the industry's story, this should become less important.# 
Yet, this positive fact has its negative overtures. 
Profiting ~' but not contributing to the work of these associ-
a tions, are numerous marginal dealers who are continually upsetting the 
price structure of the industry. Naturally, the quality of product and 
the services they offer are below par, but their actions are sufficient 
to cause the most carefully arrived at pricing poli~ to be questioned. 
l-iany sales managers find themselves today fully occupied defending their 
product and prices with little or no time to explore new markets. There 
appears to be no solution to this problem other than to lower costs (the 
possibilities of doing this will be examined in the next chapter). Still 
another problem which has grown step-~-step with this increase in con-
sumer sales is the entry, or partial entry, into the fish packaging 
# For instance, the Gloucester Fisheries Association contributed $40,000. 
recently, to the National Fisheries Institute, a national trade organi-
zation affiliate, for advertising New England fish. 
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business of the larger chains or supermarkets seeking to place their own 
brand names on sea food products to "round out their lines". Combined 
with this fact, we have the trend of the populace toward larger per capita 
consumption of meat, a condition which is accelerated when fish prices 
are high in relation to meat, which obviously they are today.* 
That some of the old problems remain is no secret. Repeatedly, 
we have mentioned the unscrupulous elements of the business and even at 
this writing the New Bedford segment is under investigation. Refrigera-
tion and storage are being ~nproved, but not fast enough. Packaging 
and fishery research, in general, are lagging. 
Yet, all these problems, both old and new, are relegated to 
positions of minor importance when put up against that new and rising 
danger to the industry - imports. That this is a crisis causing need for 
immediate and collective action, very few elements within the industry 
will de~T· As a matter of fact, the fate of the Fisheries will depend 
to a great extent on how this problem is met and answered. One solution 
will be offered in this paper; others are being discussed within the 
industry. The next chapter will discuss this problem in detail. 
* 17, p. 22 
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II. Background of Pertinent Production Factors 
Now that the sales factors have been discussed, those production 
factors relevant to the present crisis in the fishery industry will be 
examined. These, logically, will include the follo~ing: 
l. Raw material 
2. Vessels 
3. Labor 
4. Manufacturing facilities 
5. Imports 
6. Federal controls 
7. Miscellaneous 
The omission of cost is intentional in the above list because 
it is considered that cost is an integral part of each of the above fac-
tors and, therefore, its impact on each item will be discussed under that 
particular heading. 
In the preceding chapter, mention was made of the abundant fish 
supply to be found off the shores of New England during the period 1900-
1929. However, this situation is no longer the case as can be seen from 
the following graph Which shows the abundance of the two principal forms 
of' fish (haddock and scrod) off' the Banks of New England.# 
# Throughout this thesis, reference will be made quite frequently to 
the terms 11haddock" and nscrod". The term 11 scrod" is a generic one, 
used to describe any immature groundfish. The term ''scrod", unquali-
fied by a varietal name, always means young haddock. This definition 
has caused considerable difficulty throughout the industry, since the 
various Buying and Production Departments have attempted to interpret 
it in accordance with weights set to their own particular standards. 
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The decline is obvious. What has caused this decrease? .Among the many 
theories offered, the most acceptable is - overfishing.# Consequently, 
the fishing boats, to get a full load, have to remain at sea for longer 
periods or go greater distances for their catch. Figure 2, a map of the 
fishing banks, graphically illustrates the situation. Formerly, most of 
the fish for the Boston market was obtained from Georges Bank, but now 
it is not uncommon for boats to go as far as Western Bank (Sable Island) 
a distance of 470 miles. In no small way does this fact reflect on the 
* 18, p. 2 
# Another popular theo~ among the fishermen but not substantiated by the 
Food Technologists is that the waters off New England are gradually 
warming and causing the fish to migrate northward. 
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increase in the price of haddock landed in Boston from 1.88 cents per 
pound in 1938, to 8.50 cents per pound in 1952. There are many solutions 
proposed to solve this crisis, both within and without the industry. For 
instance, many fisheries are advocating the use of large mesh sizes in 
the trawler nets to allow the smaller fish to escape and thus increase 
the spawning stock. Arguments as to the effectiveness of this measure 
are advanced daily. Without Government regulation it is certain that 
this theory will not be put to any conclusive test. Research is sorely 
needed on this problem and collective action should be taken, both by the 
fisheries and the Federal Government, toward a workable program. It is 
true that one of the larger firms has contributed a trawler to the Fish 
and Wildlife Service for investigation purposes, but the scope of the work 
to be done requires larger scale action. International problems must be 
met in this attack and the United Nations should place on their agenda 
the writing of an enforceable conservation treaty. These are all measures 
which must be taken, but what of the present? Obviously, nothing can be 
done about a real scarcity of fish. During periods of bad weather, the 
fishing fleets cannot venture beyond the sheltered inland waters and very 
little fresh fish is landed in Boston. (As a matter of fact, with the 
North Atlantic as treacherous and unpredictable as it is, many Captains 
will not sail to too distant points even if fish are known to be t'running" 
in these areas.) Since all the fish landed in Boston is sold at auction 
-17-
through the New England Fish Exchange, price 1luctuates according to supply.# 
# The New England Fish Exchange was set up by the dealers in 1908 under 
their own rules. It has been operated, however, since 1919 under rules 
approved by a federal court as a result of the successful prosecution 
by the Government, against the dealers, for violations against the 
Sherman Anti-Trust Act. 
On many days, then, the price is high and, more often than not, during 
periods of real scarci~J high enough to prevent the freezing of any fish 
-18-
in the entire port of Boston. The fish is all absorbed into the fresh 
market of Boston which is, to this day, sufficiently large to be a major 
factor to consider. To prepare a budget or a production schedule with all 
these variables requires more faith than good judgment. Very few businesses 
today operate under such a serious handicap. What corporation would enter 
into a field with a raw material supply that cannot be seen, estimated, 
controlled or regulated in any way? This factor can not be given enough 
weight and the obvious solution seems to be to locate near a source of 
dependable supply, at a point where a raw fish market is not a controlling 
factor. 
It is difficult to fully divorce the above from the second fac-
tor, Vessels, listed under production problems. One, logically, runs into 
the other but each has its separate considerations. 
Naturally, as the fish supply moves northward, the expense of 
operating a vessel increases. Not only do the costs of such consumables 
as gas and oil rise but the fixed charges are prorated over a thinner base 
of raw material, this last as a result of more days traveling than fishing. 
Other vessel problems are unique and more serious. In 1946, the Atlantic 
Fisherman's Union signed a contract with the fisheries which has, in 
no small way, contributed to their present plight.* Under it, the 
fishermen divide in shares 60% of the monies realized from a trip, while 
· the owners realize 40% out of which they are expected to pay the cost of 
* 19, pp. 1-10 
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operating the vessel, including items of depreciation and repair, and a 
certain percentage of the Captain's salary.# Sailings, to a l arge ex-
tent, are determined by the crew and the itinerary of the ship at sea, in-
eluding such vital factors as the ~pe, quanti~ and quality of fish caught, 
are left to the discretion of the Captain, a member of the Union. With 
closer understanding of their material problems, this agreement could be 
beneficial to both parties. Certain abuses have taken place on both sides, 
however, and there is always the temptation to artificially control the 
supply to effect a price rise. Congressman Herter of Boston, in ques-
tioning Mr. McHugh, Secretary and Treasurer of the Atlantic Fisherman's 
Union, asked this question: "Are you more interested in maintaining the 
present price of fish than you are in producing the food that is needed in 
the country?" Mr. McHugh's reply was: "In this fish dealing business, 
Congressman, you get down where hones~ ends and a rooking begins. That 
is what we have to be on guard against."* 
In order to operate out of the Boston Fish Pier as a member in 
good standing with the New England Fish Exchange, certain fees and charges 
must be paid. Among the most severe of these is what is termed a "Wharf-
age" fee. It is not uncommon for some of the l arger dealers to pay an 
amount as high as $30,000. for this item. According to Mr. Roy Wittick, 
Marine Manager of the Birds~e Division of General Foods Corporation, thi s 
figure could be virtually eliminated in ports north of Boston. Repair 
#The average fisherman's yearly pay has risen under this contract from 
approximately $700. per year in 1935 to $7,700. per year in 1951. 
* 8, p. 3 (Appendix) 
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costs, too, are high in Boston. For instance, one of the larger firms 
which maintains comparable fleets in Boston, Mass. and Rockland, Maine, 
records a figure of $40,000. repair costs in Boston versus $27,000. in 
Maine.* 
These things then, the fish scarci~, the Boston fresh fish 
market, high vessel costs, etc., have combined to raise the cost of raw 
fish to the highest level in histo~. For example, the cost of offshore 
haddock and scrod at the New England Fish Exchange for the past four years 
i s shown below: 
TABLE II 
PRICE · OF HADDOCK AND SCROD ON THE NEW ENGLAND FISH EXCHANGE 
Highest and Lowest Monthly Average Price Average Price Per Year 
Haddock Scrod Haddock Scrod 
1948 $.0809 to $.1358 .0704 to .1095 .0987 .0843 
1949 .0672 .1210 .0516 .0958 .0870 .0688 
1950 .0894 .1355 .0588 .1031 .1052 .0683 
1951 . 0806 .1650 .0625 .1249 .1037 .0757 
Source: - Fish and Wildlife Service 
The wi de fluctuations are obvious and one can appreciate the 
budget and production problems involved. For instance, many firms report 
that they can not produce fish when the pri ce ex-vessel is greater than 
.085 for haddock and .075 for scrod. The actual purchase prices one 
company paid for i ts fish is l i sted below. 
* 22, p. 5 
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TABLE III 
AVERAGE PRICE PAID FOR HADDOCK AND SCROD DURING THE YEARS 1948-1951 
Haddock Scrod 
1948 $.0816 $.0781 
1949 .0680 .0630 
1950 .0900 .0657 
1951 .0861 .0675 
Source:- General Foods Corporation 
These prices, in all cases, are well below the average prices 
for the year and not much above the low points. It can be appreciated 
then, that there were many days when this company's conveyor lines were 
idle. 
There isn't any easy solution to these problems listed under 
this heading of ''Vessels" • .Many, it is true, The Fish and 'Wildlife 
Service to mention one, feel that increased fishery research and oceano-
graphic work will help, but at best this approach is a long- term one and 
the problems at hand require immediate action. Oceanographic work also 
will not solve the other problems (i.e., the auction market, repair bills, 
etc . ) so much a part of operating from Boston. One answer again remains. 
Move from Boston. 
The New York Times compared the New England Fish Industry to 
its textile industry.* When examination of the next production factor -
Labor - is made, the similarity is apparent. In fact, the managements of 
the two industries seem to be paraphrasing each other when th~J discuss 
their problems in this field. High Wages, coupled with inefficient labor, 
* 11, p. 59 
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are the principal complaints but these are supplemented by other irrita-
tions which handcuff management action.# For instance, the Fisherman's 
Union prevents the unloading of boats until 8:30 in the morning whereas 
the plant help work under a contract which specifies an eight o'clock 
starting hour. "When fish can be 11held over", this situation is not con-
flicting but often the size of landings or the quality of fish prevents 
the storage of raw material for the next morning's use and the entire 
plsnt personnel remains idle for one half hour or are emplqred on non-
productive work . This latter term ~non-productive work" is a term men-
tioned often in the industry. Another source of it is the compulsozy 
40- hour week clause contained in the latest plant workers' contract. 
Historically, the fish business has operated on a partial work week and, 
in fact, this situation prevails today in Gloucester, Mass. and Rocl-..land, 
Maine. The need for this is apparent. With an unpredictable source of 
raw material supply (aggravated by other f actors as discussed above) the 
plant managers are often unable to predict their labor requirements for 
the week and the custom has grown whereby the plant personnel are called 
in for work as demanded by landings . Under the present Union Contract, 
an employee must be paid for 40 hours work, irrespective of when his work 
week is started. Aside from the social implications, this contract has 
been harmful to the industry. The idle hours have caused the plant labor 
to become inefficient and the employers have had to carry excessive amounts 
#Wages of fish cutters, the most skilled workers of the industry, have 
risen from a value of 82 cents per hour in 1941 to $1.68-3/4 at present -
an increase of over 100%. 
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of non- productive hours on their books.# Translated into dollars and 
cents, this represents a true cost of labor to the manufacturer of 2.00 
dollars per hour rather than the 1.62 actually paid!* While this fact 
has spurred resear·ch on automatic filleting and fish handling machinery, 
the Union has looked askance at these efforts and have actually hindered 
them on occasions. As a result 1 only one ma.j·or firm in the Boston area 
at present is experimenting with one of these units and that on a part-
time basis. It might be noted that in some European countries, particu-
larly England and Germany, these machines are quite prevalent. 
Management also finds it difficult to operate under other clauses 
in the contract, especially the Union Shop and Seniori~ clauses. The 
former more or less acts as a detriment to bring new blood into the indus-
try and with the present inefficient labor force there seems to be no way 
to raise the standards or rearrange the work load. The Seniori~ clause 
is a strict one and during slack periods workers must be laid off on an 
overall basis, irrespective of their tasks or skills. Often, the result 
is an unbalanced labor force (i.e. proportionally more shippers than 
cutters.) 
The comparison can be stopped here. Clearly, the pattern is the 
same. The fish industry stands today where the textile mills stood a few 
years back and their death is remembered by all. First, the marginal mills 
# Table 4 illustrates the effect of this idle time on the cost of filleting 
several kinds of fish for plants located within and outside of the Boston 
area. It is at once apparent that the magnitude of the effect is much 
greater in Boston, diminishing as the distance from this point increases. 
Two factors are responsible: the compulsory 40 hour week in Boston and 
the high labor rates. 
* 23, 'pp. 1-7 
TABLE IV 
FILLETING COST 
DIRECT LABOR ONLY 
JULY 1951 
CUTTING 
BUDGET RATE 
VARIE"'Y · PLANT LBSLJ1b.. LBSLU!t.:. 
Haddock Boston 3,000,000 140 
Halifax 2, 000 , 000 148 
Scrod Boston 2,500,000 88 
Cod Boston 300,000 140 
Halifax 5,000,000 148 
Poll ock Boston 500,000 136 
Per ch ·Gloucester 10,250, 000 96 
Rockland 11,300, 000 96 
Flounder & 
Sole Halifax 750,000 55 
PJIY RATE 
(BASIC) 
__jl]J.&_ 
1.62 
.99 
1.62 
1.62 
.99 
1.62 
1.45 
1.20 
.99 
ALLOWANCE COST OF LABOR 
FOR INCLUDI NG 
IDLETIME IDLETIME, OVER-
& TIME & BENEFITS 
OVERTIME @ 15% 
% _JLHR. 
9.2 2.03 
3.25 1.18 
9.2 2.03 
9.2 2.03 
3.25 1.18 
9.2 2.03 
7.2 1.79 
9.1 1.51 
3.25 1.18 
Source:- General Foods Corporation 
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failed and then t he l argest mills succumbed to competition from more 
favorably located mills. Some of the more alert mills solved their prob-
lems by movi ng south and it is to_ be shown here that the f i sh Industry can 
solve most of their problems by moving, not south, but north. 
The next production f actor to be considered is termed "Manufac-
turing Facilities". By t his term is meant those building f acilities and 
equipment whereby the f i sheries convert r aw (round) fish into a packaged 
commodity for consQmer distribution. Briefly, the first Chapter touched 
on the origin of tile Boston Fish Pier and the purpose for which it was 
designed. It pointed out that it was built for distributing raw fish 
through a system of adjacent stores or stalls row on row. These stores 
wer e roughly thirty or forty feet square with offices and l ocker rooms 
overhead, not too much unlike tile usual corner grocery or drug store. 
Obviously, these buildings were not suitable for the production lines 
required by the discovery of freezing. Attempts at conversion were mostly 
unsuccessful and took pl ace over a number of years. As a result, there 
isn't one plant on the Pier today which approaches the ideal or has an 
orderly work-flow pattern. The picture i s distressing indeed for an 
engineer or draftsman who attempts modification; columns ar e everywhere 
and always in the way of vital machinery, elevators are critically over-
loaded or missing entirely and there is seemingly no end to the jungle of 
rusty pi pe lines, electric lines, etc., which have literally grown like 
"Topsy" in the attempt to meet t he mechanical requirements of freezing. 
To best illustrate tile work pattern, though, the next paragraph will be 
directed to a brief descri ption of the flow of fish t hrough the average 
plant on the Fish Pier. (Except for m~1or variations, these plants are 
-25-
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mostly similar.) 
First, the fish is landed. This operation, incidentally, is 
handled by 11lumpers" and may be done as much as several hundred feet away 
from the plant where the fish is to be processed as a result of the •auc-
tionn method of purchase.# From the vessel it is brought to the plant 
where it is iced and stored on the first floor (or wharf) until required 
~ production. It is delivered to production on the third floor in 600 
pound boxes by means of an exterior hoist which is not only an archaic 
method but an exceedingly dangerous one when one considers the old hoists 
and hooks used. On the third floor the fish is "dressedtt (cut and in-
spected) and packaged. At this point, in all but a few plants, it is then 
returned to the hoist where it is again lowered to the first floor. (Some 
of the larger plants with engineering help have managed to install auto-
matic conveyors to do this job.) Once again on the first floor the fish 
is quick-frozen (by those plants having freezers), packaged and delivered 
to the second floor for storage. Plants without freezers transport their 
fish in carts to the head of the Pier where it is frozen for them by the 
Commonwealth Ice and Cold Storage Company. Finally, the fish is lowered 
by dumb waiters or elevators to the lower floor where it is loaded on 
reefer trucks for distribut ion. Of all the inefficient operations it is 
this last which received the most attention, mostly because these huge 
trucks not only block traffic and fish unloading on the wharf, but also hold 
# Custom has always required that the fisherman unload his catch. The 
outgrowth of this tradition is the present day arrangement_ whereby the 
fisherman hires a substitute in order that he might spend most of his 
time ashore at home with his family. 
up inter-plant activity ~r tieing up the elevator for long periods. Some 
firms have tried, consequently, to speed up elevator traffic by the use 
of material handling equipment (one plan is illustrated in Fig. 3) but 
have been thwarted by the large aisle requirements of these vehicles and 
the load requirements of the elevators. 
Actually, a brief description, as given here, can not show all 
the inefficiencies and obsolete methods employed in these plants as a 
result of the "hodge-podgeu growth and finP...ncial conservation. It can 
merely point out the condition that exists and partly illustrate one of 
the reasons why the fi sheries were late in getting out a consumer package 
and why processing adds two-thirds t o the value of raw fish . # 
The next logical question to ask is 111\ilhat is the rent or carry-
ing charges on these inadequate buildings and facilities that are now 
nearly 40 years old?" Reference to the table below will give the answer. 
T.ABLE V 
'IYPICAL RENTAL COSTS OF PROPER'IY ON THE BOSTON FIS'H PIER 
BUILDINGS 1 THROUGH ~7 (One Processor) 
Processing Building 
Locker & Service Rooms 
Wharf Building 
Maintenance Building 
Miscellaneous 
.DATE: SEPTEMBEJL 1.22,g 
Floor Area Ren te~/Mon th 
34,500 sq.ft. $ 2,910.28 
2,000 tt 86.25 
3,980 !t1 291.67 
2,800 II 135.00 
2,000 II! 86 . 00 
.Annual Rental 
$ 34,923.36 
1,035.00 
3,500 . 00 
1 , 620 . 00 
__b£)35 . 00 
$ 42,113 . 36 Total 
Source:- Federal Reserve Bank of Boston 
# For instance, in the year 1943 when the tota~ value of fish to be 
filleted was $23,600,000, processing added $40,400,000; wholesaling 
added $16,000,000; and retailing added $26,700,000. The total the 
public paid for packaged fish then was $106,700,000. 
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Clearly , this rent of over $42, 000. is a large sum even for the 
larger firms, but what does it represent? It represents new building 
facilities of nearly two million dollars! (Based on a forty-year f actory 
building amortization currently permitted by the United States Treasury.) 
Therefore , without paying any more yearly rent, this producer could locate 
i n a much more favore.ble spot than Boston, in a modern building tailored 
to his requirements.# 
In reference to the next production factor - Federal Control -
the fisheries of the United 0tates are perhaps in a better position than 
their counterparts throughout the world, since there is little governmen-
tal interference with the industry. (The word "perhaps" is used here 
s ince many other governments take a different stand on the theory of 
Federal Cont rol than the United States.) It should be noted, however, 
that the Fish and Wildlife Service of the Department of the Interior is 
responsible for that portion of Federe.l regulation which deals with the 
protection and conservation of fish in the territories of the United States 
but exercises that functi on in .Alaska. only . Within the states, the Service 
acts as a research and advisory agency , and deals with such matters as the 
conservation of stocks, improvements in the methods of catching, preserving 
and marketing fish, and the establishment of hatcheries. Other than issuing 
the customary l i censes and permits, the various State Governments also in-
terfere little with the activities of the fisheries. Some of the sta.tes, 
occasionally, attempt to supplement the work of the Fish and Wildlife 
# One detriment to this movement may be the requirement of the Boston Fish 
Corporation that all buildings vacated by a lessee be returned to the 
original condition before termination of the lease. In many cases, this 
would involve a considerable sum. 
Service by settli1g up committies to conduct studies in the biological and 
physical aspects of their fisheries , but have limited their findings to 
reports and adviso~J papers. California is the one exception to this 
rule in that it actually lbnits the fishing to the fall and winter months 
by having a closed season on canning and reduction.* 
~orne people are opposed to this role which the goverlli~ent has 
taken in the fish industry. Among them are such diversified organizations 
as the Federal Reserve Bank of' Boston and tl1e C.I.O. The former, for in-
stance, h::~.s recommended that the government take a more active interest 
in the fisheries and while their report did not suggest a program thr ough 
which this interest might develop, it is significant to note that mention 
was made of the financial assistance given by other gove~ments to their 
fisheries.# Concluding their excellent report on the status of the \rlest 
Coast fisheries, the C.I.O. recommended "Federal expenditures for the 
benefit of the United States fisheries should be raised to a level compar-
able >fi th those made for other food industries." Other groups within the 
industry, as witnessed by their large donations to Senator John Kennedy 's 
recent campaign fund , ~re also interested in having the government share 
the fisheries' problems. 
It is safe to assume, however, that the majority of the industry 
is against gove~ment interference of any sort, and, in fact, when their 
recent stand on increasing the tariff rates (as will be discussed later) 
is considered, there i s good reason to believe that the Congress of the 
* 2, P• 47 
# Ireland, for instance, gives liberal loans up to $20,000. for fishermen, 
for boats and fishing gear. 
-.30-
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United States is not interested in participating in the fish industry. 
To contrast this stand, the following chart is presented to show the 
r ole taken by other governments in their fisheries. 
TABLE VI 
GOVERNMENT ASSISTft~CE TO F~SHElli~EN ~ FISHERIES 
IN LEADING FISHING CO~TRIES 
Direct Subsidies Nor- Ice-
and Bounties u.s . Can. France Nfld. way land Japan Gr. Br . 
To fishermen who 
engage in fish-
ing operations 
for specified 
periods X X X X 
-- · 
For exports of 
fishery products X X X 
- -- -
For construction 
or repair of 
fishing vessels X X X 
For construction 
of freezing 
plants X X X X X 
Minimum price 
guarantees t o 
fi-shermen X X 
Mi scellaneous 
subsidies X X X 
Source :- United States Tariff Commission 
Therefore, •~hile the fisheries of the United St ates are not unduly inter-
fered with by the government, neither are th~J assisted by the government 
as are the fisheries of foreign countries. The production factor ·11 Federal 
Control" therefore, becomes a handicap to the local fish industry. 
Included in the production factor - Miscellaneous - are such 
items as Rendering Plants , Attitude of Communi~J, and Sanitation Require-
ments . While each of these are separate studies, they do have a bearing 
on the efficiency (and production cost) of a fish plant which should be 
mentioned. For instance, many rendering plants are run in conjunction 
with filleting plants , and make such i tems as chicken meal, cat food, 
and fish oil concentrate.# Tnese are all highly profitable items and 
supplement the revenue obtained from operating the filleting plants. 
The raw material, hoy.rever, for operating these plants comes from fish 
ttoffaln, (non-edible parts of a fish after it has been filleted, ~onsist-
ing mostly of head and bones) and it suffices to say that these plants are 
idle when the main fish plant is idle. 
Previous discussion has sho~~ that this is the case a good 
portion of the time. Therefore, ~hen fish prices are high, the o~mers 
of plants with facilities for filleting and rendering are hit twice. 
SL~ilarly, the disadvantages of the various other production factors out-
lined can be shown to apply to the rendering plants. By their nature, 
too, these plants have been more or less located outside the ci~ limits. 
Originally, this factor was not objectionable. Now, two things contri-
bute to cause reflection on this item. First, transportation costs have 
# These plants rapidly came into existence shortly after the discovery 
of "'Quick-freezingu when i t became apparent that the fish industry 
would have large stocks of by-products for the first time in its 
history. 
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risen so as to be a significant part of the cost of the raw material, 
and secondly, the local citizenry, through their various Board of 
Health Bureaus, have been looking less and less favorably on the huge 
11 gurry" trucks with their load of fish remains traveling through the 
city streets.# Compare all this with the situation facing rendering 
plants located, for instance, in Newfoundland and Iceland. First, 
these plants are located adjacent to the fish plant. Transportation is 
no longer a handicap, and the average citizen never thinks twice about 
them except, perhaps, as a place to work. In fact, it is not an un-
common practice to accumulate literally tons of material in piles out-
side the plant and to leave it .there for periods of a week or more, 
before processing. If the Boston plants tried to stockpile in this 
fashion or even attempted to carry an inventrqy of more than two days' 
supply, their license would be revoked and their end product subjected 
to dangerous publici~. Secondly, raw material is plentiful for these 
foreign rendering plants. If scrap from filleting fish is not forthcom-
ing, boats are commissioned to fish for round fish to be used directly 
in processing, and the prices paid for this fish, ex-vessel, are often 
less than t hat paid by the Boston plants for fish waste. (In fact, 
records show that plants in Iceland pay three-quarters of a cent per 
pound for whole fish.) Fortunately for the Boston producers the tariff 
rates on cat food and the like are such to allm• them to compete favor-
ably with the foreign producer. In fact, under this protection some 
manufacturers have been able to keep their plant operating during slack 
# Gurry is a tenn used throughout the fish industry and refers to the 
by-product obtained from filleting a fish. It is used synonymously 
here with fish offal. 
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periods by purchasing semi-processed material abroad for finish process-
ing in their factories. Obviously, however, this condition is an arti-
ficial one, and in no way a reflection on the good management or superior 
location of the Boston plants. Naturally, this last is the common un-
derstanding and has spurred Management to greater efforts to prove their 
worth. As a result the industry has many plans for extending or making 
their raw material go further in the local rendering plants, but it is 
exceedingly doubtful whether this means or any other innovation will 
allow successful competition with the plants abroad should the tariff 
wall be removed. Again the contribution of this production factor to 
the industry picture is a negative one. 
The above paragraph touched lightly on one aspect of the 
Attitude of the Community factor. Obviously, no city the size of Boston 
is going to take kindly to truckloads of mangled, dripping fish with their 
consequential odors passing through the shopping and residential areas. 
So it is also with the general attit~de of the community toward the fish-
ing industry in general. A gradual reversal of the public sentiment has 
been taking place during the last decade. Formerly, there was almost a 
community pride in Boston's reputation as the fishing center of the world 
and the picturesque fishing fleets. ¥lliatever disadvantages there were 
with the industry, they were ei t.her overlooked or considered part of the 
atmosphere. Now with Boston's reputation as a research center and elec-
tronic center taking bud, the fishing industry is being relegated to a 
position of a necessary evil. No longer are complaints about the fishing 
industry being overlooked. Whenever complaints are received about odors 
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or other conditions, the local Chambers of Commerce are quick to act. 
Naturally, this reaction has been and still is expensive to the in-
dustry. The rendering plants have all had to put in very costly duct 
systems and the filleting plants have had to select their fish with more 
care and establish other procedures of plant inspection. In conjunction 
with this last they have had to set up Plant Sanitation or Quality Con-
trol departments. The function of these Sanitation Departments are many 
and there is not the slightest doubt of their necessity but again they are 
another expense which must be recognized. Obviously, these staffs do not 
have their counterparts abroad, nor do the foreign plants have to worry 
about polluting the harbors, the condition of their boats, or the color 
of the smoke from their chimnies. (This last is not intended as a ridi-
cule since government officials often can tell the presence of harmful 
gases in a factory smoke stack by the color of the smoke.) All these 
items then, which make up the factor - Miscellaneous - contribute in one 
way or another to the costs of processing fish and must be given weight 
when examination of the industry is made. 
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In the preceding paragraphs a black picture is painted of the 
fish industry. Examination of the more important production factors which, 
together, comprise the industry has revealed a singular lack of positive 
contribution by any of them to the welfare of the industry. In fact, as 
has been shown, most of them act to the detriment of the industry. The 
chances of the industry improving the~ factors is very small and it is 
exceedingly doubtful whether any radical internal reorganizations would 
have more than a temporary effect. But, is the crisis as severe as out-
lined? Is there any measure of the inefficiencies and obsolete methods 
emplqyed? There is, and it consists of two stages, one the cause of the 
other. First, the price of frozen groundfish fillets has risen steadily 
as reflected in the table below.# 
TABLE VII 
MANUFACTURERS' SELLING PRICES OF FROZEN GROUNDFISH FILLETS 
COMPARED rJIT".ti THE 'WHOLESALE PRICE INDEX FOR ALL COMMODITIES 
Ratio of Index for 
Average Price {1) Index Of Groundfish Fillet 
All Groundfish Fillets Wholesale Prices Of Prices to All 
Year Wi. Index(l9.39 Basel All Commodities Commodities 
19.39 8.71 100 100 100 
1940 9.78 112 102 110 
1941 1.2.11 1.39 113 12.3 
1942 18.95 218 128 170 
1943 22.56 259 134 193 
1944 21.99 252 1.35 187 
1.945 22.06 25.3 137 185 
1946 2.3.81 27.3 157 174 
1947 24.10 277 197 141 
1948 22.00 25.3 214 118 
1949 21.68 249 201 124 
1950 24.26 279 209 13.3 
1951 25.12 288 2.34 1.2.3 
(1) Manufacturers' price f.o.b. plant 
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Source:- U. S. Department of Labor 
As can be seen, the actual manufacturers' price rose from 8.71 
cents per pound in 19.39 to 25.12 cents per pound in 1951, an increase of 
188%. While this figure is useful in that it shows the inability of the 
fish industry to cope with the problems of inflation, it does not give a 
# ttGroundfish"' is a term used to describe that type of fish which is a 
bottom-swimming species. It usually refers to haddock, redfish, 
flounder, cod, whiting, pollock and hake, which are the most impor-
tant commercial species and which are available on the fish bank~ in 
all seasons. 
true indication of the growing inefficiencies of the industry. This 
measure is found in the ratio of the price of fish index to the index of 
all commodity prices and is listed in Table VII above. Immediately, it 
is seen that the price of fish since the base year of 1939 has been con-
stantly higher than all commodities and that in 1951, the last year 
listed, it stood twenty-five percent over the commodity index. Perhaps 
this fact would have gone unnoticed by the public and the industry it-
self had it not given rise to another development which very clearly 
indicates the condition of th~ fish industry. Slowly at first, but in-
creasingly rapid these last few years, foreign competition has captured a 
significant part of the United States market for frozen fish. As can be 
seen from Fig. 4, foreign imports of frozen fish have climbed from a value 
of 10,000,000 pounds in 1939 to nearly 80,000,000 pounds in 1952. Nearly 
all foreign countries with fish industries have partaken in this rapid 
rise, but the principal exporting countries have been Canada, Iceland, 
and Norway, as shown below in Table VIII. 
Tariff regulations have protected frozen fillets ever since they 
became a major fishing product. Under the Tariff Act of 1922, the import 
duty on all fillets was 2.5 cents a pound. The Tariff Act of 1930 con-
tinued that rate until the second trade agreement with Canada, effective 
January 1939, reduced the duty on groundfish fillets to 1.875 cents a 
pound. The reduced rates applied t ·o annual imports of 15 million pounds 
or 15 percent of the average annual United States consumption of fillets 
in the three preceding years, whichever was the greater. Imports of 
groundfish fillets in excess of the quota and imports of all other fillets 
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remained subject to du~ at 2.5 cents a pound. 
TABLE VIII 
ll~ORTS OF ~ROUNDFISH, INCLUDING OCEAN PERCH (ROSEFISE) FILLETS 
SEPTEMBER_, 1952 
Nine Months Ending 
September With September 
1952 1951 1922 1951 
Count!"!_ Pounds Pounds Pounds Pounds 
Canada .3,356,519 .3,220,844 4.3,094,667 43,4.3.3,654 
Norway 1,100,716 203,544 6,724,075 .3,388,949 
Denmark 59,5.30 2,940 2,282,082 16.3,9.38 
I celand 846,944 593,576 2.3,39.3,.396 16,855,090 
England 108,22.3 40,092 1,475,896 51,160 
Holland .36,925 48,814 1,227,024 1.32, 2.35 
Germany 13.3 , 594 60 , 000 980,041 227,.319 
Brazil 
.348 
Japan .4.0 
Greenland 9.3,100 9.3,100 1.30,900 
New Zealand 60 
Scotland 45,900 
Sweden 2, 400 
Union of 48 
South Africa 
Total 5,7.35,551 4,169,810 79,319,077 64,38.3,245 
Source: - Gloucester Fisheries Associa.tion 
Until recently this tariff wall served to protect the United 
States fish industry. Two events have caused its collapse. One was 
rlorld 'War II which caused the government s of Canada, Iceland, and other 
northern countries to expand their fishing fleets to provide food fish 
for the Allies. Liberal subsidies were given to establish and maintain 
fish ~lants and kept up on the termination of the war by the apparent 
profit possibilities. Secondly, price inflation (Table VII above) cut 
the ad-valorem equivalent of the Americ.an te.riff from a level of 24.7 per 
cent in 19.39 to 9.3 per cent in 1946. 
-.39-
There is little, if any, chance that the equivalent value of 
the tariff protection will be r aised to its pre-war level. As a matter 
of fact, considerable effort has been expended to maintain the present 
restrictions from further cuts under reciprocal-trade agreements. Many 
l oans have been made to foreign countries in an effort to get them on a 
self-sustaining basis and the present mood of Congress is to look f avor -
ably on any natural flow of dollars abroad.# 
The present condition of the fish industry is now clear. It 
is at the crossroads and many authorities, in fact, predict that it is 
doomed to die or at the least be relegated to a minor role in the economy. 
What can the industry do to circumvent this prediction? It can 1 t merely 
improve its plants and facilities as many suggest because these f actors 
are merely part of the trouble, as has been shown. Improvement or changes 
in the product or packaging are temporary measures and doomed to f ailure 
in the long run. Movement by the industry of its major segments is the 
only solution. In this way alone can the industry solve all its problems 
in one bold stroke. Succeeding chapters will expand on this idea and 
discuss the steps necessary for proper plant selection and location. 
# In a current editorial, the 'Wall Street Journal summed up this feeling 
qy commenting ~greater buying from the outside world will be a form of 
extending econoPJic aid by which we will get something di rectly in ex-
change for what we yield." (12, p. 10) 
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III. Plant Location 
The problem of plant locat ion has been defined by Holmesr-- as 
"determining that location which, in consi deration of all factors affect-
ing delivered-to-customers cost of the product to be manufactured, will 
afford the enterprise the greatest advantage to be obtained by virtue of 
location ." Obviously, in consideration of the past two chapters, the 
fisheries of the United States do not conform in any respect to this 
definition. In the past, when Boston was a great port, they did but now 
the emphasis has shifted and a nucleus must be located elsewhere. 
To best locate this nucleus and to find a fishing center that 
fits the above definition, consideration in the succeeding paragraphs will 
logically be given to the following topics: 
* 2, p. 3 
1. Choosing the general territo~: 
a. Raw material supply. 
b. Market. 
c. Transportation and freight. 
d. Government aid and/or controls. 
e. Estimate costs of production. 
2. Choosing the particular community : 
a. Harbor facil i ties (fishing fleets) • 
b. Labor. 
c. Utilities. 
d. Transportation. 
3. Plant site: 
. a. Labor. 
b. Wharfage fac i lities. 
e·.. Size and cost 
d. Freezing f acilities. 
e. Cold storage capacity. 
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Figure 2 (page 16) ~~l be an aid in choosing the general ter-
ritory. On it, the North Atlantic regions are divided into areas marked 
XX, XY~ and so on . Also included are the fishing banks, the distances 
to them from Boston and the variety of fish to be caught on them. Immedi-
ately, certain areas can be removed from discussi on without due considera-
tion of all the f actors listed above. Area XX and XVII, for instance , can 
be excluded because they are mostly ocean areas with inconsequential 
islands and remote isolated land masses . Area XXII and Area XXIII can 
be eliminated for the same reasons that make Boston undesirable. ::lome 
will argue that this reasoning does not exclude the State of Maine. Per-
haps this is so at present but in the long run it is difficult to see how 
Maine can avoid the present plight of Boston . Also, it is virtually as 
far as Boston from the source of raw material (see map) , making its de-
pendence on the tariff wall an absolute necessity. North of Rockland the 
coast too i s exceedingly rough and the tides such to be perilous to the 
operation of a f i shing trawler .# Finally, the price of Maine processed 
fish transported to Boston is roughly the same as the pric·e of fish l anded 
and processed in Boston. Remaining are Areas XIX, XXI, and XVIII. 
Area XIX encompasses the Gulf of St. Lawrence and can be eliminated be-
cause of its distance to the source of raw material. A final choice must 
be made between Area XXI which includes Nova Scotia and Cape Breton 
Island, and Area XVIII which is made up essentially of Newfoundland. 
Looking at Table VIII, it can be seen that over one- half the total fish 
# In the Bay of Fundy, the highest tides in the ;.rorld occur, lmr mean 
tide being twenty-fi ve feet below high mean tide! 
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imported to the United States in the past two years came from these two 
areas . ~at makes these two areas so desirable? First and foremost, 
their nearness to the fishing banks can't be surpassed. Both have points 
that are within a hundred miles (or a. few sailing hours) to fishing banks 
containing perch, cod and haddock. Secondly, natural harbors are abundant 
and the populace, fishing folks. These are their common assets but what 
makes one preferable over the other? 
First, what are the costs of production in each area? Detail 
figures are lacking but fortunately there is a splendid substitute, a.n 
index based on the value which each area places on its exports. 
Year 
1947 
1948 
1949 
TABLE IX 
GROUNDFISH EXPORTS TO U.S . FROM N}A(FOUNDLAND & NOVA SCOTIA 
QUANTITIES & FOREIGN VALUE 
Nova Scotia. Newfoundland 
Quantity Foreign Value Index Quantity Foreign Value 
(1000 til (1,000 dollars) $/# (1000 It ) ( 1, 000 do1Jars L 
25,909 4,546 .17 5,018 884 
34,719 6,953 .20 14,875 3,120 
30,676 5,727 .18 11,009 2,101 
Index 
_jfjj_ 
.18 
.21 
.19 
Source:- u. s. Tariff Commi ssion 
The similarity of the indeces for the years covered is striking 
and there is every reason to believe its authenticity as a reflection of 
the production costs because not only were the average prices paid for fish 
the same in these two areas but the labor costs were approximately the same 
as illustrated below.# 
# The average price of haddock and cod, ex-vessel, for both areas fluctu-
ated between 3 and 4¢ for the years 1949 through 1951. Compare this 
figure with Boston where the price fluctuated between 8 - 9¢ for the 
same period. 
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TABLE X 
COMPARISON OF HOURLY WAGE RA!ES QF FILLETING PLANT WORKERS 
IN NOVA SCOTIA AND NEWFOUNDLAND 
Classification of 
Yorker 
~ · Filleters, cutters 
and knifemen 
Packers, male 
Packers, fema~e 
General help 
CANADA 
Newfoundland Nova Scotia 
$0.85 
.81 
.46 
.81 
$0 .95 
.86 
.67 
.88 
NE\ol ENGLAND 
Boston Gloucester 
$1.56 $1.46 
1.15 
1.15 .95 
1.25 1.25 
Source: - Fisheries Council of Canada 
Vith the exception of female packers, the cost of labor i s very 
close. (Noti ce, however, the large difference when a comparison is made 
with Boston.) Neither area then has an advantage here. Summarily , with-
out going into a point- by-point comparison, it appears that it be concluded 
that the remainder of the production costs will be comparable. Since the 
tariff and transportation costs are the same (1.75 cents by truck to 
Boston from Nove. Scotia or by boat from Newfoundland) delivery prices 
are the same. Other competitive advantages than cost will have to 
determine location. 
Newfoundland has embarked on a program of industrial expansion. 
To quote the Wall Street Journal, "the fishermen of bleak, backward New-
foundland are setting their bait nowadays for f actories and m.ineshafts in-
stead of only cod."* The implications are obvious. For years the average 
* 13, p. 1 
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Newfoundlander eked a living out of the sea. His income has always been 
small. For instance, he averaged $499.00 in 1951 as compared with a per 
capita income of $981.00 for all of Canada. Now with the discovery of 
nuorspar, oil, iron and titanium throughout this land, an industrial 
age is budding. Without hesitation, on the impetus of a higher paycheck, 
the average Newfoundlander is turning to the factories. Very little labor 
is left to man the fishing vessels and process the fish. A few hunters 
and trappers still come out of the woods to work in the fish plants during 
the fishing season, but their numbers are diminishing. The fisheries of 
Newfoundland must shortly offer inducements to keep their personnel. 
These facts must be given consideration before a final choice of location 
is made. 
Frequent mention has been made of the fishing season. In New-
foundland it is, of necessity, short. Ice covers most of the ports in 
varying degrees a great part of the year, making trawling operations im-
possible. It would be hardly feasible to locate a profitable fish busi-
ness in one of these harbors.. Yet, the greater bulk of Newfoundland's 
' 
processed fish comes from these very ports. The reason is simple. Every 
Newfoundlander is more or less in the fish business and his barrel or 
boatload of fish multiplied many thousands of times makes up a good part 
of the whole. A few ports, however, are desirable but these are not 
without their disadvantages. First, the larger ones (and these are few 
in number) either have old established fish plants or ones in the build-
ing (i.e. Gorton Pew at Petite de Gras and Job Brothers at St. Johns). 
As can be imagined from previous discussion, these towns do not have the 
labor force to support two plants. Secondly, the smaller ports do not 
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have the power, fresh water or other utilities required by a modern fish 
plant. (These are much larger than commonly known and will be discussed 
in detail in a subsequent chapter.) 
Before a final choice of a general territory is made, Govern-
ment aid should be considered. First, as has been implied, the Government 
of Newfoundland is soliciting and lending assistance to hard industries. 
~ess and less emphasis is being placed on the fish industry. This atmos-
phere is hardly one in which to open a new fish plant. For the logical 
conclusion, witness Boston. Furthermore, the boat lays are not what they 
could be. It has been justly said that this is the life stream of the 
fish business.# Six were licensed to operate out of Newfoundland ports 
in 1951 while 20 were licensed to operate out of Nova Scotia during the 
same period.* This may be due to the fact that the Maritime Provinces 
subsidize the building of seiners and small draggers at $165. per gross 
ton, while the Newfoundland government provides a boun~ of $90. per gross 
ton of ships fitted with motors. In addition, the Canadian government 
has, for years, subsidized up to 75 per cent of the cost of construction 
of fish freezing and cold storage plants. Both territories occasionally 
subsidize their fishermen. As a matter of fact, Ca.nada has appropriated 
25 million dollars for this purpose. (Figures are lacking on Newfound-
land's dole for this purpose, but it must certainly be less than this.) 
# An expensive life blood at that. For instance, a trawler with a capa-
city of 350,000 pounds of fish costs $500,000. and takes 18 months to 
build. The Canadian government will permit the transfer of a foreign 
trawler to its shores, provided that the trensferee builds a similar 
one of the same tonnage in Canada. 
* 8, p. 60 
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All these points could lead to but one choice for a general 
territory - Nova Scotia. It is, first of all, primarily interested in its 
fisheries. Unlike Newfoundland it is not switching or contemplating 
switching its interests to the so-called hard industries. On the contrary, 
it is increasing its financial commitments in the fisheries. The subsidies 
previously mentioned plus an additional grant of $800,000. to subsidize 
exports of fish are sufficient proof of this point. These actions are 
paying dividends as can readily be seen from Figure 4, which shows eon-
elusively the leadership enj~ed ~ Canada in the race for the United 
States frozen fish market. Other items make Nova Scotia a logical choice. 
For instance, it enjoys relatively ice-free harbors being brushed ~ the · 
Gulf Stream. Its labor force, too, is energetic, plentiful, and well 
fitted to work in fish plants, ·and although unionized, they are generally 
receptive to any ideas that will strengthen the industry. In no small way 
does this contribute to the low production costs and fish prices which 
makes Nova Scotia competitive with all parts of the 1-rorld. Finally, with-
out a detailed investigation it seems safe to assume the superiori~ of 
Nova Scotia in providing such services as Banking, Technical Assistance, 
Machinery Parts, etc. 
Nova Scotia is a b:l,g province. Excluding the State of Maine, 
it has an area roughly equivalent to the New England States. It almost 
would seem then that the choice of a particular community would be an ex-
tremely difficult task. As will be shown, however, this is not the case 
because a careful consideration of those factors which make a particular 
community desirable very quickly eliminates all but a few spots from 
consideration. 
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Harbor facilities, for instance, logically excludes all the in-
land areas and most of the ports on the North Coast. What is needed here 
is an ice- free, navigable channel, with sheltered basins, piers or the 
like, for unloading and "fitting out" vessels up to 200 tons. Preferably, 
these docks should be adjacent to land suitable for erecting a sizeable 
fish plant. Not every port on the South Shore unrestrictively meetsthese 
qualifi cations. The entire southeast coast can be eliminated, for example, 
because of the rise and fall of the water in the Bay of Fundy where the 
highest tides in the world occur. Automat i cally, too, the many smaller 
ports can be excluded because of their remoteness from dockyard facilities, 
a prime requisite for operating a fishing fleet. Remaining are such cities 
as Halifax, Lunenburg and Beaver Harbor. Of these, there can not be a:rry 
doubt as to Halifax's superiori~. It is in a class by itself as one of 
the finest harbors in the world. During both World Vars, the Allies 
pointed this out by using it as their principal export center in the vi est-
em hemisphere. Further proof can be obtained from Figures 5 and 6. 
Figure 5 shows the two fine approaches to the harbor proper with Macnab 
Island forming a natural barrier or breakwater from the ravages of the 
open sea. Figure 6 shows the long, '\\'ide channel which makes up the harbor. 
The many piers and docks are noticed immediately and closer examination 
reveals deep water (80 feet) several miles from the mouth of the basin. On 
both shores the Canadian National Railway has spur lines running almost the 
entire length of the harbor, and dockyards (including dry docks) can be 
seen on both the Halifax and Dartmouth sides of the channel. (As a matter 
of fact, the insert on Figure 5 gives a close-up of the main dockyard.) 
Certainly, it would be difficult to match these facilities ~here north 
of Boston. 
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Are objections to be found to this selection in the other pro-
duction factors? Not from the Labor and Transportation factors certainly. 
Halifax and its neighboring city of Dartmouth together have the largest 
population in the Maritime Provinces (100,000 people). A pool of labor 
has been available since the 'Var wen Halifax expanded its shipyards, oil 
and ammunition dumps, and other facilities. These people are willing, 
able and mentally fitted to work in a fish plant, having lived close to 
the sea all their lives, and a prospective emplqyer should be able to 
select the 400 or 500 people needed to man a modern fish plant readily and 
with some discrimination. Adequate transportation services, furthermore, 
make the labor mobile. Dartmouth is connected to Halifax by a ferry and 
Halifax is supplanting its trolley lines with buses. The roads have a 
reputation of being good and are kept in repair {mostly to entice summer 
tourists). Trucking, therefore, along with the railroads should be avail-
able at almost any dockside location. 
The Utility services available in Halifax are additional in-
ducements to its selection as a location. Many people, including a great 
percentage in the industry are not aware of the services required by a 
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fish plant. For instance, the fresh water requirements alone, for cleaning 
and processing, are enormous, requiring large pipe lines and entailing 
considerable yearly expense. This is illustrated in the table below which 
gives the quantities consumed and the amounts paid for water in an effi-
ciently run plant in Gloucester, Massachusetts. 
Year 
1947 
1948 
191+9 
1950 
1951 
TABLE XI 
FRESH WATER CONSUMPTION AND BILLING 
GENERAL FOODS PLANT - C~OUCESTER~ ~~SSACHUSETTS 
Pounds Of Water Consumption 
Fish Processed (Cu. Ft.) 
8,340,000 3,019,200 
8,937,000 3,607,300 
11,901,000 2,978,500 
9,709,000 3,220,500 
8,506 ,000 3,300,000 
Cost 
$3,569 .12 
/+,216.03 
3, 524 .35 
3,790.55 
3,810.00 
Source:- General Foods Corporation 
An average consumption of over 3,000,000 cubic feet and an ex-
pense of over $3, 000. just for water is revealing. Not many communities 
can provide this service, and needless to say, the producer would have 
to make hi s own provisions in a remote location. It is interesting to 
note t hat if this figure of 3,000,000 cubic feet is converted into 
Imperial gallons (the unit of measure in Canada), a consumption of 
18,5007000 gallons is indicated. Even a city as large a s Halifax could 
not suppl y more theill one or two new customers of this type without strain-
ing its supply means. Its rate schedule, incidentally, is as follows: 
$ .242/M for the 1st 20,000 cubic feet 
.140/M for the 2nd 20,000 cubic feet, 
.25/M for all over 40, 000 cubi c fee t 
A potential user, therefore, could expect to pay over $4,000. 
yearly for water in amounts over 3,000 7 000 cubi c feet . 
Electric po;.rer, similarly, is another expensive utility for the 
fish processor. One l arge plant has estimated its horsepower requirements 
exclusive of refrigeration and automotive power to be l h. p . for every 
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400 pounds of process capaci VJ. From an engineering standpoint , this is 
a large figure , the degree of which can be ascertained from the chart 
below, showing the charges paid by this producer for the year to date. 
TABLE XII 
ELECTRIC PO .lER CONSUMPTION 
GENERAL FOODS CORPORATION - ROCKLAND 1 MAINE 
1952 
Revenue 
Month Lbs. of Fifh Processed KVAD K1.JHRS nK (a) ·n Rate 
Januar-.r 4.7,045 177 29700 $ 551.70 
February 202,336 188 35300 642 .30 
March 253,869 188 33500 615.30 
April 609,797 187 41300 737.70 
May 824,612 198 56200 961. 80 
June 1,018,533 215 68800 1, 148.10 
July 850,691 388 74].00 1,344 .30 
August 1 , 029 , 077 310 63300 1,135.50 
September 688, 006 310 79100 1,372.50 
October 552, 453 310 58900 1,069.50 
Source: - General Foods Corporation 
These charges t otal over $9,500. for the partial year and 
r epresent a consumption of electrici~ of over 600,000 ki lowatt hours. 
Again it is diffi cult to believe that a fish plant would be such a l arge 
consumer , but it is essential that this figure be known because in select-
ing a pl Bn t l ocation it i s of prime importance. Not many commu_~ities in 
Nova Scotia could meet this demand. Halifax can in this case, because of 
t he large requirements of its shipyards, oil refineries and t~e like. 
Careful consi deration should be given to the r ate , however, which will 
fluctuate between 2 and 3 cents per kilowatt- hour, depending on the power 
factor and/ or demand load. Often the Power Company will be gl ad to assist 
in this study because their r ate schedules are complicated (notice "Revenuen 
heading in the above example) and the proper interpretations of the same 
usually yields benefits to them as well as the user {i.e. correct pover 
factor).# 
Properly, a discussion on plant location should not be concluded 
without a mention of taxes. To many companies this represents the narrov 
line between profit and loss. Fortunately, Halifax's taxes can be con-
s idered fair and equitable and are much less demanding than Boston's 
levies. The present tax rate, for instance, in the County of Halifax is 
$4. 50 per $100.00 assessed value and there is also a district rate (term-
inology per Halifax) which covers poor rates, incidentals, etc., varying 
$. 05 to $ . 50 per $100.00. In the district of Eastern Passage (see map) 
this l atter rate is $ .20 at the present writing. ~econdly, the assess-
ments are made on a basis to attract and hold industries. As an example, 
the folloYdng illustrates the assessed value of some of the larger com-
panies in Halifax County: 
NAME SECTION .AMOUNT 
Halifax Pulp & Paper Co. Halifax $100,000.00 
Imperial Oil Co. Imperoyal 515,000.00 
Arcadia Sugar Refinery Woodside 300,000.00 
Moir 1 s Li<'l i ted Bedford 100,000.00 
It suffices to say that the book value of these concerns is 
many times larger than the above values. 
# Power Factor is an engineering term difficult to explain. In Alter-
nating CUrrent the voltage and current do not travel together. Manu-
facturing plants can influence this lag qy making various electrical 
arrangements with their equipment. Certain groupings are beneficial 
to the power company for which they pay favorabl e rates. 
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Although there are many fine spots for locating a plant site 
in Halifax Harbor, two are especially interesting. Both are clearly out-
lined on the Admiralty Charts - Figures Nos. 5 and 6. One is on the West 
Bank and is marked ttOcean Terminalsll. The other, on the East Bank, is 
called "Clark-Russe'" and consists of nine acres of land plus several 
small buildings and a Vorld Yar II airplane hangar. On first thought, 
this property would seem ideal, but investigation reveals several major 
disadvantages. First, the buildings were not designed with a fish plant 
in mind. Extensive renovations would have to be made, particularly to 
the main building where a false ceiling would have to be installed, a new 
concrete floor poured, and all the steel columns and trusses encased in 
concrete. Secondly, wharfage facilities are lacking. These would have 
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to be constructed in a selected spot (probably with the blessing and ac-
cording to the specifications of the Canadian Admiralty) and would cost 
close to a million dollars. Thirdly, utility and other services are 
either lacking or inadequate. Undoubtedly, power and compressor buildings 
would have to be erected to supply these services. Both are expensive 
propositions. (See below). 
By contrast, the Ocean Terminals property is well equipped with 
existing services and utilities. For many years, the Harbours Board, a 
department of the Canadian Government, has been developing the area, 
particularly concentrating on services to attract foreign trade. Con-
sequently, water, brine, and power lines dot the area. Surplus ammonia 
tonnage, too, is available which gives this area its greatest advantage 
over other locations. A modern fish plant's freezers consume great amounts 
of r efriger ant; so much, in fact, that the plant feedin5 them must have 
an output equal or greater than 30 or 40 tons. These pl ants cost bet•reen 
$25,000. and $35,000 . per t on of capacity to construct, and a saving of a 
million dollars can also be realized in investment here by locating a 
plant in a spot where this service i s provided. Obviously , the advantage 
will be nullified somewhat if the billing rate is prohibitive, but t he 
Harbours Board charges a fair price for this service a s it does for its 
other utility services, a.s can be seen from Table XIII. 
TABLE XIII 
REPRESEJ~TATJ.YE CHlLBGES FOR UTILI'IY Aim OTHER SERVICES BY 
THF. N.A.J'IONP...L_!iARBOURS BOARD IN Hl~IF.A_.x, NOVA SCOTIA 
Source Cost Unit of Mea_sp.~ent 
Refrigeration $1 ,.,~ • I ..1 Per ton · 
Power .03 Per kilowa.tt- hour 
Heat .04 Per square foot area 
Salt \<later 1.50 Per cubic foot 
Ice 5.00 Per ton delivered 
Brine (Not available) Per square f oot 
Source: - National Harbours Board 
Originally, the Harbours Board constructe' its ammonia pl ant to 
supply refrigerant to a cold storage warehouse which is located in the 
middle of the Ocean Terminals property. The convenience of this building 
can not b'e overestimated, especially since r oom is available at present on 
a lease or rental basis. Not often does a potentia~ producer have this 
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asset near his choi ce of location.* More oft en , he must truck to commercial 
* 21, pp . l - 38 
cold storage warehouses or provide his own facilities at considerable 
expense ($1.00 per every 100 pounds of storage space). 
But, the most attractive feature of the Ocean Terminals proper-
~ is its excellent wharfage facilities. Operating according to a master 
plan, the Harbours Board has been constructing docking facilities in ad-
vance of demand. As a result, there are two basins awaiting occupancy 
at the present time. These can be seen outlined on Figure 6. Note the 
nun shaped construction which assures relatively calm water in the unload-
ing area and which a private concern would have difficulty financing. 
Not shown, too, but a part of the general construction i s the concrete 
cribbing which forms the bottom of the "U" and which separ ates the l and 
f r om the water. A good sized building, then, can be put close to the 
water's edge "\-Ti thout worry of its sinking or ri thout the need of bother-
some and expensive pile construction. 
Surely this spot has advantages, but >mat of the financing? 
The best locations are not worthwhile if the building costs are prohibi-
tive or if the capitalization requirements are out of line to get a 
business going. Fortunately, a splendid index exists on the investments 
required to start a fish plant. Dr. Richard A. Kahn of the Economic 
Facilities Branch of the United States Department of the Interior, in his 
excellent article entitled ~Evaluation of Capital in Establishment of a 
Fishery", has amply covered the field.* Not only has he indicated the 
financing required to start a fishery, but has done so for several areas. 
* 14, p. 16 
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Table XIV sa~arizes his findings. 
TABLE XIV 
CAPITAL REQUIREMENTS OF A FISHERY ACCORDING TO LOCATION 
Capital Capital 
Investment Investment Rate Of 
Capital Per Per 1000 Lbs. Capital Investment 
State Of Investment Fisherman Fish Caught . To Yearly Sales(l) 
"Washington .$63,638,924 $3,326 $324 2.4:1 
British Col. 30,913,279 2,528 503 -95:1 
Ontario 5,716,075 1,530 196 1:1 
Nova Scotia 15,097,992 1,012 401 1:1 
Manitoba 2,442,628 365 774 .7:1 
Northwest Terr. 292,000 730 374 .75:1 
Texas 7,883,000 2,320 142 1.2:1 
Ceylon 8,775,000 195 109 1.1:1 
Puerto Rico 458,640 172 140 .37:·1 
(l) Yearly Sales in this chart equal Catch Value 
Source:- Canadian Fisherman* 
Nova Scotia is clearly in line. Certain areas such as Ceylon 
and Puerto Rico distort the average somewhat since their catching and 
processing methods are primitive and their effect on the world fishery 
market is null. The general r atio, _however, of Capital Inves~ment to 
Yearly Sales (Catch Value) is in the vicinity of 1:1. Clearly, then, it 
seems that the Ocean Terminals property should have no drawbacks a s far 
as capital commitments are concerned. 
How l arge a plant to build? What is the total investment 
required? Is there a suitable spot on the Ocean Terminals property for 
this plant? Knowing t he above ratio, these questions are easily answered. 
First, in the absence of a sales budget or market survey, it seems safe 
to assume that competition can determine pl ant size. Surely, a foreign 
subsidy with all its production advantages can hold its own in sales with 
the leading United States producers. Sales for five of the leading 
domestic fisheries are contained in Table XV. 
TABLE XV 
SALES OF FIVE DOMESTIC PRODUCERS IN POUNDS AND CATCH VALUE 
YEAR 1949 
Company Sales In Pounds Catch Value# 
A 11,901,000 $2,100,000 
B a,ooo,ooo l,/+00,000 
c 7,000,000 1,200,000 
D 17,200,000 3,000,000 
E 9,000,000 1,500,000 
Source: - General Foods Corporation 
Company D was tops in sales with a figure of 17,000,000 pounds, 
while Company C was low with 7,000,000 pounds. The average of the five 
firms for the year was approximately 12,000,000 pounds. Taking this 
figure and adding a little for future expansion, it would seem not too 
audacious to set the new plant's capacity at 20,000,000 pormds. At the 
1:1 r atio, this figure would indicate an investment in United States 
# To compute Catch Value, the yield in production must be kno~~ as well 
as the price ex-vessel. Naturally, the weight of fish into .a plant is 
not equal to the weight of product out. Knowing the loss in weight 
(or yield) it is a simple matter to divide it into the production to 
find the weight in. The catch value is then found by multiplying the 
result by the price ex-vessel. 
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dollars of $3,500,000. The catch value, however, is lower in Canada by 
approximately 43%, so an investment of $1,500,000 is required. 
Modern Plant Layout technology recommends that the process be 
designed before the building. The next chapter, therefore, will convert 
the 20,000,000 pounds figure into plant machinery and equipment, but the 
results will be illustrated at this point to conform with the best of 
practices and to advance the selection of a site. Figure 7 illustrates 
the recommended process line, minus services. Since its yearly capacity 
is 10,000,000 pounds, two lines are required. It is at once apparent that 
these lines are long and narrow and that the building to encompass them 
should be rectangular. Adding the services then, such as, offices, locker 
rooms, storage spaces, etc. to conform to this pattern, an outline of the 
building is obtained (Figure 8). This outline measures 200 x 50 feet and 
will fit very well at the head of one of the available basins in the Ocean 
Terminals property, -with sufficient room for a freight siding, trucking 
front and ~-product handling.# The frontispiece envisions how this 
building would look as viewed from the front. 
The cost of this building would depend for a great deal on the 
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type of construction chosen. A fish plant requires, above all, a sanitary, 
durable, rugged, non-corrosive type of structure. Concrete or concrete 
block construction is the only type which meets all the specifications. 
These plants are always being washed and if the ceilings, floors, or walls 
# It is the usual practice to store the unedible parts of fish in huge 
hoppers, which are called: 11 gurry hoppers11 , outside the plant until a 
sufficient quantity is stored for truckload (15 tons) delive~ to the 
rendering plants. 
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are vater-absorbent, rot will soon set in. For this reason, too, the 
floors must be poured ~th a special carborundum grit to prevent slippage 
and cracking. The basic shell then is a fairly expensive structure. 
Recent estimates place a value of $20.00 per square foot for this type 
of building, which would put the cost at approximately $200,000. 
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IV. Plant Layout 
Before any plant can be designed, it is imperative that the 
designers have complete specifications on the product to be produced. 
Too often plants are built and equipment installed without exact data on 
the product to be made and, consequently, alterations must be made on the 
process before a single unit is manufactured. Fortunately, the problem 
of preparing specifications for a frozen fish product is not too complex, 
since there are a limited number of ways which fish can be packed. Fur-
thermore, through a series of trials and errors, the Fisheries have 
narro"'-red down the preferences of the consumer. These points, however, 
should be reviewed and tabulated both to aim the layout at the right goal 
and to catch any last minute switches in the consumer's taste. Such ques-
tions then, as the ~pe of fish to pack, the number of pieces to put in a 
box, to pack skin-on or skin-off, to use a printed box or overwrap, etc., 
should be answered and established on the onset. Additional safeguards, 
beyond experience, should be employed, hovrever, and if possible, consumer 
tests and panels should be employed. In their absence, useful information 
can be obtained from Government Agencies. For instance, the answers to 
the above questions can be found from a survey conducted by the Fish and 
Wildlife Service in which they checked the fish and shellfish preferences 
of household consumers.* Sample excerpts from this survey are as follows: 
Question: 'What kind of fish do you usually serve? 
Answer: Ocean Perch ·26.3 per cent 
Haddock 22.3 II II 
Flounder 13.3 "' tl Cod 13.3 11 II 
* 17, p. 9 
Question: Do you prefer fillets with the skin-on 
or skinless? 
Answer: Skin On 
Skinless 
26.2 per cent 
53.4 11 n 
Question: Do you prefer all your fish packed in a box 
or just certain kinds? 
Answer: All 92.0 per cent 
Certain kinds 8.0 11 n 
Question: What size package do you prefer? 
Answer: 1/2-Pound 
1-Pound 
12.6 per cent 
60.4 11 lfl 
Question: How many pieces of fish do you prefer in a 
pound package? 
Answer: One 
Two 
Three 
Four 
5.0 
15.0 
60.0 
10.0 
per cent 
II II 
II U 
tl " 
These, then, are the techniques and methods to be employed in 
obtaining data on product specifications. They could be carried on ad-
infinitum until the minute requirements of the consumer were known and 
could be "spelled out" in terms of equipment and plant. A reasonable 
and rational point, however, should be established where any further 
information would be considered superfluous. For expediency, it will be 
assumed that this point has been reached here and that a fish plant can 
be designed for producing a product of the following specifications:# 
# Two additional steps areusually made at this time. One, a comparison 
is made with the leading selling brands on the market and any differ-
ences .in specifications noted and examined. Two, a sample pa ck is made 
up and fro zen so that competent parties (i .e. research groups) can ex-
amine the combination of specifications. In this way, any non-compat-
ible specifications (i.e. three pieces, not conveniently making a 
pound) will be quickly observed and substitutions made. 
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l. Material: Ocean Perch, Haddock, C.od and Flounder 
{In order listed) 
2. Appearance: Skinless 
3. Package: Rectangular box with overwrap 
4· Quantity: One Pound 
5. Arrangement: Three lengthy fillets 
The first step in preparing a layout is to draw an overall flow 
process chart. One is shown on Page 67, (Figure 9) and as can be seen, 
it contains a list of the operations to be perfonned in the plant in the 
order of their occurrence. Capacities, estimated manp~rer requirements, 
machinery requirements, etc., are also included, although these are not 
ordinarily a prime requisite of this type of chart. For comparison, the 
same type of chart is shown in Figure 8. As can be noticed, however, this 
latter contains a diagrammatic illustration of the equiP.ment rather than 
the standard symbols and fonns as used in Figure 9. Using these two 
charts in conjunction, the reader will not only be able to obtain .a 
quantitative picture of the work flow but an ill.us:tratimof the equipment 
as well. Figure 9 lists the operations to be perfromed in the proposed 
plant in the following order: 
1. Unloading 
2. Buying and Receiving 
3. Scaling and Cutting 
4. Skinning 
5. Brining 
6. Pre-weighing 
7. Packaging 
Fig . 9 
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8. Wrapping 
9. Freezing 
10. Storing 
The ships that will supply fish to the processing pl ant will 
be many and varied. Some ~11 be government subsidized, some privately 
owned, and others ~11 be company owned. Without extensive financirig, 
research or government aid, it will be impossible to control either the 
method of storing (penning) fish aboard ship, or its removal from the 
hold. All improvements in unloading will have to be confined to the 
shore. Any small savings that can be effected here will reap l arge 
benefits when consideration is given to the great amounts of fish to be 
handled. Sixty-seven million pounds of fish must be landed each year to 
meet the capacity requirement, a figure derived from the output that must 
be realized (20,000,000 pounds) adjusted for shrinkage in processing. On 
a daily basis, this amount averages 300,000 pounds. Obviously, facilities 
must be provided greatly in excess of this figure since the boats cannot 
be maintained on a daily schedule, nor can the catch be pinpointed. 
"Gluts:ct and '" fa.minest' will be commonplace and the greater the ilexibili ty 
of equi pment, the better. 
Flexibi l i ty and versatility can only be obtained by the greater 
use of material handling equipment in this area. At present, the fish is 
unloaded from the boats by means of a wench powered basket. It is then 
dumped onto a table where it is candled into two or more size groupings 
(to facilitate cash settlement of the trip) iced, and stored. Icing is 
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usually done by one or two men who are assigned to this job for the 
entire day. From the culling table, the boxes are manually hoisted on 
to a rack and then dragged by the same men into the storage area. All 
in all, including lumpers, a figure of seventeen men seems representative 
for this operation. Records show on a pound basis that the cost of this 
operation is approximately .554¢/lb. Figure 10 shows a plan to cut this 
cost by one-quartert Note the combined use of the pictorial and standard 
methods of illustrating a now chart on this sheet. The path of the fish 
or flow is the same as the present method up to the culling table. From 
the culling table it is discharged into boxes three times as large as 
present to reduce the number of trips commensurately. The boxes are to 
be handled by fork trucks capable of lifting two or three boxes at one 
time, further reducing the number of trips. Sudden surges are to be 
taken care of by the roller conveyors over which the boxes roll from the 
culling point to the fork truck station. Figure 10 clearly illustrates 
these features and it is envisioned that at least four men ~ill be saved 
this operation, reducing the cost to .415¢/lb. (scrod basis). Although 
not shown, it is intended that the icing be provided by a crushing and 
blowing ~stem requiring but part-time attention from the fork truck 
operator. 
The Buying and Receiving Departments functions are to receive 
the fish from the unloaders, store it and deliver it to processing as 
required. Usually this operation requires considerable time and energy 
and ~astes available storage space. As the racks of fish boxes are 
brought in, they are unloaded one box at a time by means of an electric 
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crane which deposits them in stacks, usually six high. Track is kept of 
the boxes so that the last in are the last out. Frequently, however, due 
to a varie~ of factors, it becomes necessary to unstack an entire tier 
of boxes and process the fish on the bottom of the stack first. This is 
a cumbersome operation and even with the aid of the hoist, considerable 
shoving and pushing must be exerted to position the boxes. As needed by 
production, the boxes are transported ~ a second hoist which transfers 
them in turn to still a third hoist, or dumping hoist. This latter is 
operated by two men whose job it is to supply fish to the cutting depart-
ment. Figure 11 illustrates these hoists and also illustrates the pro-
posed method of handling ~ fork trucks. Clearly, it can be seen how the 
mechanism and the structure of the crane takes up storage room. "Air 
rightsl11 is the term used by the material handling industry. Furthermore, 
the fork truck will handle pairs of boxes again reducing the trips and 
will be provided with a swivel mechanism to dump the boxes. In a B&R 
department capable of handling the quanti ties of fish as planned, a labor 
staff of eight men would ordinarily be required, and the costs would ap-
proximate .282¢/lb. The new method, as outlined, would employ six men at 
a cost of .212¢/lb., and in addition, would reduce the storage area re-
quired ~ one-fourth since the boxes could be stacked eight rather than 
six high. In terms of square feet, this saving would equal 700 square 
feet or $7,000. in investment. 
The scaling operation usually follm.rs the above. Commonly, 
this is carried on in one of the several different type machine available 
on the market. Two of the most popular are the "Bay Statelfl and Rotary 
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type of machines. The former is hand fed and is used principally on 
haddock and scrod, while the latter is fed in batches and is used on 
ocean perch and Whiting. Both machines, however, are dependable, 
efficient and economical to run and it is doubtful if their use will be 
challenged by a more modern unit in the immediate future. r.nerefore, it 
is felt that these machines should be employed in the layout under dis-
cussion. Haddock and Ocean Perch will have to be scaled in considerable 
quantiti es and if past records are used, a cost of .165 cents per pound 
is indicated. 
Next in the line of flow is the cutting department. 1Ti thout 
a doubt, this is the area where the most improvement can be made in work 
performance. The highest paid and most skilled workers are employed at 
this task, yet they are customarily provided with the least amount of 
equipment and facilities. Actually, it is for this reason that all 
attempts at placing this operation on an incentive basis have failed. 
The workers simply have not been able to increase their output over the 
ability of the services to supply them and have run into increasing 
fatigue. The answer seems to be simple. Design a cutting station as 
any other work .station. The weight of opinion is against this approach. 
It is argued that fish are not standard like automobiles, refrigerators 
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or the like and for this reason mechanization is useless. The fallacy 
here is apparent. It is the motions to be analyzed rather than the 
material. Consider an Ocean Perch (Figure 12). It is true that this fish 
comes in different sizes and shapes, and it is further true that if ten 
different cutters were to fillet this fish that each would do it his own 
a group of rosefish (also called redfish) . 
Fi g. 12 
way. Some would be more efficient than others, depending to a l arge ex-
tent on their training and equipment. These variances, however, can be 
forgotten in a proper operational analysis. Standardization is possible 
through a study of the motions required for any job. Cutting fish or 
assembling refrigerators then are equivalent tasks. Figure 13 is a 
pictorial representation of the motions required for cutting a redfish. 
It consists of the standard grasp, push and aside motions as made famous 
by Gilbert. Note how both hands are kept occupied and how every move 
is productive. Little or no energy is wasted. For instance, the last 
cut of the knife not only removes the fillet, but sends it on its way to 
the next operation. Designing a work station around this type of study 
requires little imagination. Three elements need be added; a source of 
supply, a means of waste disposal and a method of product discharge. 
These need not be complicated. Motion time theory calls for the use of 
slide releases wherever possible. Two applications can be made here. A 
drop release, for instance, can be incorporated to the left of the cutter 
for disposal of the waste. Slightly to the right and in front of the 
cutter, another slide can be installed into which the fillet can be dis-
charged from the cutter's knife. · The product can be supplied from above 
into a trough directly in front of the cutter's left hand. By framing 
these elements into a supporting structure a work station as illustrated 
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on Figure 14 is obtained. Note how conveniently the disposal slides fit 
into the table and how the individual stations are tied together into one 
operational unit by means of conveyors. These conveyors run the entire 
length of the table and are used to carry the fish from the scales, advance 
Cutting red fish fill ets · is a job for experts. 
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the product and collect the waste. Usually, they are constructed of angle 
iron and flat steel strapping, but the illustration shows stainless steel 
tubing. Not only will this construction enhance the looks of the plant, 
but it will add to the sanitation and prevent corrosion. 
With this arrangement it is possible to visualize substantial 
savings. It is impossible to convert such intangible things as good 
lighting, ventilation, etc., into a dollar and cents figure but wherever 
they have been improved, beneficial results have been obtained. However, 
the savings to be obtained through the use of design by motion time analy-
sis can be estimated . ~thetic figures of the times required for certain 
bas i c motions are a matter of record, and it is merely necessary to tabu-
late the times for the motions contemplated, against the motions as used 
at present. This procedure is common practice today in . evaluating pro-
posed designs. Employing it here, a potential saving of 33% is indicated. 
Cost of 1.357 cents per pound should be expected then, rather than 2.024 
cents per pound, the cost of the present method. This figure also gives 
the number of cutters requir ed. Each cutter, at present cuts an average 
of 263 pounds per hour. If his output is increased 33%, he will cut 350 
pounds per hour. Dividing this figure into the production to be realized 
per hour, a figure of 36 men is indicated. 
From the cutting lines, the fillets pass to the skinning sec-
tion. Formerly, this was a manual operation and skinners were employed 
at, roughly, the ratio of one per every three cutters. At present, 
there are machines that will skin up to capacities of 6,000 pounds per 
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hour. Most notable of these is the Jensen skinning machine which is a 
compact, efficient machine requiring little maintenance and adjustment. 
It also gives yields comparable to hand skinning. That is, little loss 
of flesh is experienced in the process. Two machines will have to be 
used, each requiring four feeders. These will replace 12 men and a 
direct labor saving of 4 men can be visualized. Most of this saving will 
be reflected also in the cost of operating this department since these 
machines cost little to run, being operated by a one-half horsepower 
motor and water pressure. Using hand labor, a cost of .156 cents per 
pound by present standards would result. It is not far fetched to assume 
a cost of .110 cents per pound by the use of Jensen machines. One other 
advantage of these units are that they can be used equally well with cod, 
haddock, ocean perch and flounder. 
After the skinning operation, the fillets must be candled. 
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Candling is the individual inspection of each piece of fish by a competent 
inspector. Women are usually employed in this role because of their super-
ior manual dexterity and coordination of eye and hand. Candling is a nec-
essary function because imperfections are often found in the fish flesh, 
:~hich must be removed before freezing. Technically, these are a highly 
specialized crustacean copepod which have become adapted to a life of 
parasitism on oncean perch.* These parasitic copepods attach themselves 
to the fish and eventually burrow from the outside, through the dermis and 
into the flesh. When candling, the inspectors pass the fillets separately 
* 24, pp. 1-3 
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over a strong light and the parasite is easily observed and removed. 
Even if accidentally overlooked, the parasite is harmless, but every 
effort is made to remove them for the sake of appearance. A typical 
work station for an efficient candling table is shown in Figure 15. .All 
action on this table is also confined to a minimU.Til and the operator need 
only move his fingers, wrist and elbows (low class motions) to do his 
job. Other motion time aids such as hopper feeds and slide releases are 
ilso incorporated. With these features, it is fairly certain that a re-
duction in the present costs of candling could be effected. (A drop to 
.350 cents a pound from .402 cents a pound would probably be a conserva-
tive estimate.) 
Brining is the process of submerging the freshly cut fillets 
in a salt water mixture. It is done for three reasons. 
1. To impart flavor. 
2. Prevent excessive dehydration during freezing. 
3. To increase firmness. 
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Extreme care must be exercised in this operation to achieve the proper 
results. The salt must be of the right concentration (depending on the 
variety of fish) and the fillets must be immersed for just twen~ seconds. 
Usually this job is performed by hand, dipping wire mesh baskets of fillets 
into brine tanks, but the increasing tendency is to mechanize this opera-
tion. Conveyorized sections are being provided to carry the fish contin-
uous~ through the salt solution. These are not as elaborate, however, 
as they should be. Controls are not usually provided for automatically 
controlling the salini~, temperature, or cleanliness of the solutions. 
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It is in this direction then that any improvements should point rather 
than in a reduction of the costs of this operation. Quality of the 
product is essential here and for a slightly higher initial investment 
(under $2,000.), long-time benefits should be derived. For ~~is reason, 
this particular type of unit has been illustrated and used as a basis for 
computation in the various flow charts presented. Production cost of 
this briner should remain the same as present at .048 cents per pound. 
After the fish are brined, they are conveyed to the preweigh 
station where they are drained of free water, and as the name implies, 
pre-weighed into pans for delivery to the packers.# Usually, very little 
thought is given to this operation and it is considered merely as a trans-
fer point between the processing and packing sections of the plant. Con-
sequently, it is usually one of the most inefficient sections of any plant. 
The operator is left, so-as-to-speak, to shift for himself. He isn't 
given anything in the way of motion time aids and must continually stoop, 
bend, reach and travel long distances (to fetch pans) to do his job. 
Usually, four men would be employed to staff a line as large as the one 
under discussion. Figures 16 and 17 illustrate a work place for this 
op~ration, which should reduce the manpower requirements to one man, or 
at the most, to two men, and cut the costs from .320 cents per pound to 
.160 cents per pound. This table, as the previous equipment discussed, 
i s based on the use of motion time principles. Everything is fed to the 
# Studies have sho'Wll that preweighing is expedient in packs greater than 
one pound. For one-pound packages, however, faster packing rates are 
achieved by placing a seale at each operator's work station. 
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operator, and all his motions are minor and repetitive. No longer need 
he bend, reach or wander from his work station. Notice, for instance, 
how the fish are fed to his right hand which simply must be employed in 
a scooping motion to fill the scale pan. .At this same instant, the left 
hand is employed grasping the preweigh pan as it returns from the packer, 
and positioning it alongside the scale pan. "When the correct weight is 
registered on the scale, the right hand tilts the scale pan, emptying 
the contents into the preweigh pan "which is then returned to the conveyor 
track qy the left hand. Since this station is designed around the present 
~pes of scales and equipment as generally in use, little other invest-
ment other than new panning costs should be needed for an installation of 
this type. 
Most of the packing tables in use throughout the fisheries are 
tables that were designed during the era of the five-and-ten-pound insti-
tutional packages. Ver few, if any, have been designed specifically for 
use in packaging one-pound packages. Conversion is not the answer. The 
old tables are too big and cumbersome and the speeds not suitable to 
handle the volume required for the modern package. .Also, the areas 
assigned to each packer were too liberal and far out of proportion with 
present day building costs. What is needed is a clean-cut, compact table 
designed around the package and the motions needed to fill it. Such a 
table is shown in plan in Figure 18. Of course, this is not a working 
drawing but merely an illustration of the various mo~ions required in 
packing a one-pound package. .All the packers, as suggested on the flow 
sheet, are inserted and each one is shown in a different pose to analyze 
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the complete action. Also shown are the pre-weighers and wrapping mach-
ines so that the total area requirements can be visualized. The work 
flow pattern is also made clear in the drawing. From the preweigh sta-
tions, the pans progress to the packer where they are selected as needed 
and placed on a tray in front of the work station. The fish is then 
packaged by a series of ~etrical hand movements from the top of the 
station down. Vhen the package is filled, the left hand places the pack-
age on the away belt while the right hand is reaching for a new carton 
from the dispenser. This latter, incidentally, is intended to be similar 
to a paper towel dispenser and capable of holding a hundred empty, folded 
cartons. After the fish is emptied out of the pan, the pan is again 
placed on the circular belt for return to the pre-weigher for refilling. 
The full packages are sent down the conveyor belt to the wrapping machines 
for overwrapping. The plan shows this feature and means whereby the in-
dividual package conveyors are merged for delivery into the wrapping mach-
ines. Figure 19 shows an enlarged cross-section of the packing line, 
while Figure 20 shows the relative position of the two packing lines. 
The compactness can readily be seen as well as the simplicity of the 
structure. A few sections of sanitary stainless steel tubing virtually 
make up the entire line. Seats, if needed, can be added as in Figure 19. 
This line should measurably increase the packing rate. One-hundred and 
fifty pounds is considered good at present, but when consideration is 
given to the long reaches and inconveniences of the present type of lines, 
it is not difficult to anticipate rates for this proposed line up to two-
hundred and fifty and three-hundred pounds per hour. Costs should be re-
duced proportionally from .800 cents per pound to .600 cents per pound. 
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The next operation is wrapping. This is a purely mechanical 
operation and there are several machines on the market that will do the 
job equally well. Among the better known are the Scandia, Battle Creek 
and Package Machinery machines. The Scandia is a high- speed machine 
and has been empioyed with considerable success in the cigarette indus-
try. Lately, models have been adapted for use in the food industry and 
there is every indication that this company will be a big factor in the 
field within a few years. Package Machinery, on the other hand, has 
built many machines for the food industry, but has only lately started 
design on a unit that will handle the size and shape package contem-
plated. For some years, however, the Battle Creek Company has been 
gaining experience ·in the wrapping problems peculiar to the fisheries 
and has, in fact, had some of their higher speed units (100-130 packages 
per minute) in use in some of the larger plants for over a year. Mostly 
for this reason, this machine is recommended for use in the line under 
discussion and a glance at the Uo\-T chart (page 67) will show that two 
machines are required. It is only fair to the reader, however, to state 
that the choice of a machine isn't this simple and that a highly techni-
cal process is gone through in investigating these pieces of equipment. 
Items running all the way from the reputation of the manufacturer down 
through the individual performance of each piece of the machine to the · 
final cost are usually explored before a final decision is made. In 
any case, operational costs of .093 cents per pound could be expected 
for this machine. While this is the same as present, same reduction, 
however, could be expected in the cost of feeding and carrying away the 
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packages to and from this machine. Better material handling should reduce 
the cost of these service operations from .136 cents a pound (the present 
cost) to .093 cents a pound. 
The freezing operation is different in that it offers but little 
selection of freezing equipment. Birds~e, the original freezer, still 
leads the field and although the patents have expired on this unit, other 
machines leave a lot to be desired. True, Jackson and Church put out a 
good self-contained unit (complete with refrigeration), but in a plant of 
the size under consideration, engineering economies clearly call for the 
use of a separate refrigeration plant. The Birds~e unit can be easily 
fed from this type of ~stem and each machine is capable of freezing a 
ton of fish in about 2 hours. If this machine is to be used, ten units 
will be required (page 67). Every ten to fifteen minutes then, one will 
be loaded and one will be discharged. Unfortunately, this freezing cycle 
breaks the continuity of the continuous process up to this point, and the 
need for a continuous freezer is obvious. Maqy manufacturers have been 
experimenting with units to do this job but all have their shortcomings. 
Mostly, the cost of operation is greater than the labor savings. Also, 
the units become too big and cumbersome and must be designed to carry 
enormous quantities of material, creating the hazard of great financial 
loss in case of a breakdown. If the continuous process, however, must 
be interrupted, every effort should be expended to streamline the flow 
of material to and from the break. This has been accomplished in the 
operation proposed (See Fig. 8, page 62). Notice how the frosters are 
all in line and located ashort distance from the wrapping machines. 
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Getting the fish into and out of them, with this arrangement, should be 
easy. There aren't any aisles to get crowded, elevators to wait for, or 
machines to go around. Fork trucks, conveyors, skid racks can be used 
singularly or together in an overall coordinated material handling pro-
gram. The potential for savings is great since rarely do all the ele-
ments for good freezer room operation occur in one layout. It is not 
difficult to visualize the average present cost of .200 cents per pound 
cut in half to .100 cents per pound. 
Usually, the packages are sealed 24 to a container after re-
moval from the frosters and then placed in holding rooms until they can 
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be delivered to the cold storage warehouse. As has been shown earlier, 
this is another operation that can stand improvement. It is not uncommon, 
for instance, to see froster room help tediously loading a flat with con-
tainers by back muscle alone, dragging the flat into the holding room and 
then unloading it manually, container by container, until all its con-
tents are stacked on the holding room floor. A material handling expert 
need not be brought in to sho¥T the waste here. There is a reason, how-
ever, for this inefficiency. It can all be traced to the small holding 
rooms now in use, with their narrow doors and limited head space. By 
providing adequate space, the problem can be solved, as shown in Figure 21. 
The fork truck illustrated will do the work of six men. It will bring a 
pallet load of containers (weighing 2~000 pound~) into the holding room, 
deposit it gently into position and return for another load, all in two 
minutes. Furthermore, since its rate will be faster than production, it 
will have idle periods when it can be used to load trucks for delivery to 
the Cold Storage Warehouse. The manner in which it will be able to do 
this is also illustrated in Figure 21. Besides reducing the cost from 
a present value of .199 cents per pound to an estimated .050 cents per 
pound, this proposed operation should also result in an improvement of 
quality by virtue of the lower frequency of handling. 
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V. Summary 
The crisis that confronts the fisheries of the United States 
is clear and present - so present, in fact, that the need for immediate 
action is imperative. Imports are not only increasing but doubling 
their value in as little time as one year. Every year, consequently, 
the national fisheries find their market diminishing. This situation 
will worsen as Norway, Iceland, et al, hasten to shorten their dollar 
gaps under the current 0 Trade Not Aidn policy. 
The preceding pages have shown why the fisheries have not 
been able to cope with this problem. The obstacles have been too many. 
Some have defied solution (i.e. material shortages) while others are 
rooted in tradition (i.e. fresh fish market determining price). An 
all-encompassing, sweeping plan is needed. One has been presented in 
this paper. It has recommended that the industry relocate its major 
segments north, concentrate on consumer packaging, and modernize its 
production methods. Certain benefits are bound to follow. Production 
costs, for instance, will be immediately lower. This is shown in 
Table XVI which summarizes the results of. Chapter 4. Here it can be 
seen that every operation except those already mechanized can be stream-
lined to yield savings which are so substantial that they add up to 30% 
of the present production costs. Tnis is a figure worthy of considera-
tion and mention must be made that it is a conservative one, since it 
is based wholly on the current Boston labor rates. It will increase 
proportionately with cheaper labor. 
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TABLE XVI 
PRODUCTION COSTS IN THE PROPOSED PLANT VERSUS 
REPRESENTATIVE EXISTING COSTS 
Existing Costs Proposed Costs Savings 
Operation (¢/Lb.) (¢/Lb.) ..0EL1_b_J_ 
Unloading .554 
-415 .139 
Buying & Receiving .282 .212 .070 
Scaling ~165 .165 0 
Cutting 2.024 1.357 .667 
Skinning .156 .110 .046 
Candling .402 
-350 .052 
Brining .048 .048 0 
Preweighing .320 .160 .160 
Packaging .800 .600 .200 
Wrapping .229 .186 
.043 
Freezing .200 .100 .100 
Storing .199 .050 .149 
5-379 3.753 1.626 = 30% 
Lower production costs, however, are not the only economic ad-
vantage. Three things, basically, make up the price of fish ex-factory. 
These are the price of fish, production costs, and overhead or burden 
costs (including a profit figure). Today the breakdown is roughly as 
follows: 
Price off vessel 8.00 cents per lb. 
Production Costs (Table XVI) 5-38 II 11 n 
Burden • 6.62 \II :u ll 
20.00 cents per lb. 
But, the figures below represent the cost ex-factory of the 
plant as envisioned in this paper:-
Price off vessel 4.00 cents per lb. 
Production Costs (Table XVI) 3-75 II If II 
Burden • 4.10 II II n 
11.85 cents per lb. 
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While each of the three categories that make up the price is 
less than the comparable Boston figure, the interesting figure to note is 
the total. which is almost 50% below the current Boston Price Index. Under 
this leverage there should be more than sufficient economic justification 
for accepting the plan as outlined in this thesis. 
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Nowhere, however, in this paper has mention been made of the 
disadvantages of making a ehange as proposed. There are many; some serious, 
others less worthy of consideration. For instance, Government attitudes 
might change. This is a serious problem. Overnight the advantages of 
locating in Halifax could be wiped out. Taxes could be raised, fees 
levied, and bounties and subsidies to the fishermen removed. In the ex-
treme, a strain in diplomatic relations with the United States could lead 
to Canadian seizure of United States property and extradition of Ynited 
States management. Tariffs might be revised, particularly by our own 
government where there is a change in policy with each administration. 
Under additional protection, the home fisheries could remain inefficient 
and operate indefinitely. Foreign competition would be stifled as well 
as imports from any subsidia~. 
The sales department would be remote from the source of pro-
duction, and consequently some of their flexibility would be eliminated. 
Quick sales and quick deliveries would be out of the question. Changes 
in production to suit the market would have a certain lag and inventories 
might have a tendency to get unbalanced. Trends in the consumer taste 
might not be fed back to the plant and personal contacts between sales 
and production might fall off to a anodding acquaintance" relationship. 
New technology or products might eradicate all the advantages 
of moving. For instance, experiments are now being conducted by one 
company, as well as the government, in freezing and processing fish at 
sea. If they are successful, a whole set of new economic conditions 
will have to be evaluated. Also, the industry is preparing to market 
in volume a pre-cooked frozen fish product that does not have the 
slightest resemblance to fish and has had highly successful market tests. 
Again, if this proves successful, an entire new set of circumstances ~1 
have to be evaluated. First, the tariff is highly protective on pro-
cessed it~s of this nature and, secondly, the process itself is a highly 
complicated one not easily reproduced. It requires custom-built, expen-
sive machinery and skilled laborers and tech11icians for control. These 
are superficial factors; others may develop with the process. 
Many additional items could be listed on this negative side 
of the ledger sheet, but the above are the major ones to be weighed 
against the advantages of making a move as recommended. Top management 
~ill certainly find them insufficient to tip the scales in favor of 
remaining in Boston. 
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